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THE GREAT TRAINING JETTY AT THE MOUTH 
OF THE COLUMBIA RIVER, OREGON. 

The successful completion of the Columbia 
River jetty and the permanent improvement 
which it has made in the entrance channel is 
another tribute to the genius of Captain Eads, 
the author of this method of harbor improve- 
ment. What he did for the entrances to the 
Mississippi his brother engineers have now 
accomplished at the mouth of the Columbia 
River. 

The theory of the training jetty is based upon 
the fact that the velocity of a given voluine of 
water in passing through a channel in a cer- 
tain time will be proportional to the area of the 
cross section of the channel. The smaller this 
cross section, the higher the velocity. 

The lower reaches of the Columbia open out. 
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’ TRAIN LOAD OF ROCK STARTING ON ITS FIVE-MILE RUN OUT TO SEA. 


to a width of several miles, and the silt 
which is brought down the river is de- 
posited by the now sluggish current at its 
broad mouth, forming in conjunction with 
the littoral drift of the sand a bar, which 
in former days was a serious hindrance to 
navigation. The plan of improvement 
contemplated the construction of a rock 
jetty on the south side of the entrance 
which should confine the outflowing tidal 
and river water, increasing its velocity 
and causing it to scour out a channel to 
deep water on the outside of the bar. The 
undertaking has been a brilliant success 
from the first, the improvement in the 
channel keeping pace with the seaward 
advance of the jetty. The original plans 
called for the construction of a pile and 
broken rock jetty, which should start 
from Fort Stevens on the southern side 
of the entrance and extend 4'4 miles to sea. 
It was estimated that the total cost of the 
work would be $3,710,000, but the favor- 
able conditions which prevailed, and the 
improved methods of work devised by 
the engineers, enabled them to carry the 
jetty nearly half a mile further to sea, or 
about five milesin all, and to complete the 
whole scheme for $2,025,650, or about 45 
per cent less than the original estimate. 
Before the commencement of the work 
there were two or more shifting channels 
across the bar whose depth was variable, 
ranging from 18 to 21 feet. It was rarely 
that any vessel of more than 1,300 tons 
register, or drawing over 21 or 22 feet of 
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LOWERING AND LAUNCHING MATTRESSES AT SEAWARD END OF JETTY. 


water, entered the Columbia, and the va- 
riable nature of the entrance necessitated 
aclose watch upon the channels and an 
intimate knowledge of their condition 
upon the part of the pilots. 

The crossing of the bar, which required 
great caution at any time, became posi- 
tively hazardous in boisterous weather, 
and the grain ships which arrived off the 
bar when a heavy sea was running, or 
the weather was thick, were liable to be 
detained on a dangerous lee coast for 
several days. 

The work was comienced in 1885, and 
it very soon began to show a good effect 
upon the channel. As the werk proceed- 
ed, the waters, confined by the rock work 
of the jetty, were prevented from flowing 
out toward the south and were concen- 
trated to the north of the work. The in- 
creased velocity proved sufficient. to scour 
out and carry to sea the intervening sand 


| between the various channels, and a 


broad, magnificent entrance was formed 
which is now over two thousand feet wide 
and affords a low water depth of 30 feet. 
The new channel kept pace with the ad- 
vance of the jetty, and now that the full 
five miles have been completed, the Co- 
lumbia River is capable of admitting 
(Continued. on page 40.) 
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CYLINDER RATIOS IN MULTIPLE-CYLINDER sTEAM 
ENGINES. 

The best ratio of expansion in multiple-cylinder en- 
gines has yet to be determined. At present there is 
considerable divergence of practice. Each builder is 
guided by his own conclusions, which are based more 
upon observation than uponany scientific tests. Luco- 
motive builders are awaiting with considerable inter- 
est the results of the experimental work which is to 
be carried out upon the new locomotive at the labora- 
tory of the Purdue University, which has been fur. 
nished with high and low pressure cylinders, the latter 
being bushed to enable various ratios of expansion to 
be tested. <A valuable contribution to our knowledge 
of this subject has been afforded by a series of tests 
which Prof. Thurston has lately carried out at Sibley 
College. The experiments were made on an ex- 
perimental triple-expansion engine with cylinders 9 
inches, 16 inches, and 24 inches diameter, by 36 inch 
stroke. A compound engine with a cylinder ratio of 
3 to 1 was produced by eombining the high pres- 
sure and intermediate cylinders ; another compound 
with aratio of 7 to 1 was secured by combining the 
high pressure and low pressure cylinders; and the 
engine in its norinal condition was used for the triple 
expansion tests. 

Theresults were in some respects surprising, although 
previous experiments with the Rockwood compound 
engine had shown similar results. The diagram show- 
ing steam consumption per indicated horse power 
proves that at about 37 horse power the steam con- 
sumption was about the same in each case. Above 
this the 3 to 1 compound showed a minimum steam 
consumption of 18 pounds per horse power per hour 

75 horse power. The minimum steam consumption 
for the 7 to 1 compound was 15°8 pounds, and for the 
triple expansion engine 13°7 pounds. The efficiency 
diagrams showing the variation in steam for dynaimo- 
metric or delivered horse power show that the triple 
expansion engine was most economical under loads of 
from 115 to 120 horse power ; but strange to say, the 7 
to 1 compound consumed less steam per horse power 
at loads under 85 horse power and less. steam than a 3 
to 1 compound at loads above 72 horse power. Mr. 
Thurston further proved that the most economical ratio 
of expansion for the 3to 1 compoundis 12 and 21 for the 
triple expansion engine. For the 7 to 1 compound the 
best ratio would probably be about 17. The conclu- 
sion is drawn that, after making all allowances, the 
triple shows an economy over the 7 to 1 compound of 
over 1 pound of steam per horse power per hour, and 
that a still larger gain is nade by the 7 to 1 compound 
over the 3 to 1 compound. 


a ee fo oe 
ELECTRIC LOCOMOTIVES -AT TERMINAL STATIONS. 


Although the day when the electric will supplant 
the steam locomotive on trunk lines may be quite re- 
mote, it is steadily encroaching upon its domain in 
certain branches of locomotive work. The latest evi- 
dence of this comes in the shape of an announcement 
that the handsome Union D2pot at Boston is to make 
use of electric locomotives and that no steam traction 
will be used within a mile of the station. The steain 
locomotives will bring their trains up to the electric 
yard, where they will be picked up and brought in by 
the electric locomotives. Outgoing trains will be simi- 
larly handled, being picked up by the steam locomo- 
tives at the limits of the electric yard. The proposed 
scheme is an excellent one and could be adopted by 
the existing terminal stations to great advantage. 
Though it might involve a slight delay and greater cost 
of operation, the gain to the traveling public and 
the locality surrounding the great terminals would be 
valuable in many ways. The handsome terminal 
structures themselves would be healthier and more 
cleanly. Any traveler with an eye to the artistic 
must have noticed how speedily the fresh painted 
ironwork of such a terminal as the Grand Central Sta- 
tion in New York, or the Pennsylvania Railroad Sta- 
tion in Philadelphia, is begrimed by the gases from 
the locomotives. With the substitution of electricity 
the handsome train shed roofs would preserve their 
proper coloring and the light, graceful effect of their 
ironwork indefinitely. In the yards, moreover, the 
noisy exhaust of the switching engines would give way 
to the quiet hum of the motor—a change devoutly to 
be wished by the residents of the adjoining districts, 
who would at the same time be rid of the smoke and 
ashes that add their quota to the general inconvenience. 
When the approach to the terminal is in tunnel, as in 
many of the European cities and here on Manhattan 
Island, the purifying of the atmosphere due to such a 
change is too obvious for comment. 

Before leaving this subject, it should be noted that 
an electric switching locomotive has this week made a 
successful trial on the Hoboken Shore Road, New Jer- 
sey. It has been built for hauling heavily loaded 
freight trains between the railroad terminals and the 
wharves of the transatlantic liners at Hoboken. The 
locomotive, which is eight-wheeled, develops a total 
horse power of 540 on tour axles, each motor being of 
135 horse power. The substitution of electric for steam 
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traction will prove a great boon in the populous dis- 
trict affected by it. 
0 
FORETHOUGHT IN THE CONSTRUCTION OF 
DRYDOCKS. 

The figures which have been given out respecting the 
new additions, costing $5,000,000, which are to be made 
to the dock system of Liverpool are very significant. 
‘he most striking feature is a new drydock which is to 
be 920 feet long, with an entrance 94 feet wide. Other 
contemplated improvements, whose total cost will be 
$16,500,000, include the enlargement of a dock which is 
now 475 feet long to a length of 1,000 feet and the con- 
struction of two others which will be respectively 620 
and 630 feet in length. It is probable that, before de- 
termining the length of the new docks, the authorities 
consulted the owners of the transatlantic steamship 
lines which run to Liverpool, and that these vast dock 
dimensions have been determined by the great size of 
the ships which these companies have in prospect. 
The time is drawing near when the public will be look- 
ing for an answer on the part of the Cunard Company 
tothe ‘t Kaiser Wilhelm der Grosse” and the ‘‘ Oceanic,” 
and it would not besurprising if their next pair of ships 
had a deck length of from 725 to 750 feet. It is inter- 
esting to note in this connection that the new Liver- 
pool dock could accommodate the White Star liner 
‘* Oceanic,” 704 feet in length, with 216 feet to spare. 

— rt 0 

AROUND THE WORLD IN TWENTY-EIGHT DAYS. 

When Jules Verne wrote his fascinating book, 
‘““Around the World in Eighty Days,” he set a mark 
which the public has evidently agreed to use in noting 
any advance in the speed of circumnavigating the 
world. The writer aimei to show the very utmost 
that could be accomplished by the means of trans- 
portation of his day, and at the time the book came 
out it had all the possibility and improbability which 
characterized the other works of the author. In less 
than a quarter of a century, however, the feat of tour- 
ing the world in eighty days has not only passed out 
of the realin of fiction into that of fact, but we find 
ourselves within a few years of the day when the ordi- 
nary tourist can make the trip in less than half of 
eighty days. This will be possible just as soon as the 
Trans-Siberian railroad is completed, or early in the 
twentieth century. 

The Russian minister of communication, M. Chilkov, 
has stated that when the great railroad is opened the 
tour of the world can be completed in thirty-three 
days, the various divisions of the journey being cov- 
ered as follows : 


Bremen to St. Petersburg..............eeee cece eee sees 1 days. 
St. Petersburg to VladivostoK...........ee cece ee weno 0 * 
Vladivostok to San Francisco..... 2.0.22. .00 seeeeeeer 10 a 
San Francisco to New York............ ss eeee cones . 44 * 
New York to Bremen...........-.seceeeeeseeeecee weaern of 
Total sic. svasicee cee cetehond Veridian -wisciegis saehee 33 * 


These figures are evidently based upon the actual 
running speeds of the various transportation lines, and 
an estimated speed of about 25 miles an hour from St. 
Petersburg to Vladivostok. 

There is no doubt that even this time could be greatly 
reduced if the speed of the trains, and toa less extent 
of the ships, were not kept down by considerations of 
economy. 

If any one were to set out to complete the circuit 
of the globe in the least possible time that modern 
transportation, in. the shape of existing ships and 
railways, is capable of, irrespective of cost, it would be 
possible to reduce the estimate of M. Chilkov by five 
days at least. 

In the figures given below it is assumed that the trav- 
eler has the services of the fastest existing ships on the 
ocean, and that the trains are run at the highest rate 
of speed consistent with the gradients, curvature and 
condition of the roadbed, in the various districts 
passed over. Thus the ‘* Kaiser Wilhelm” would be 
available for the Atlantic passage, with her speed of 
22°34 knots per hour, and a 20 knot ship is assumed for 
the Pacific passage. To maintain the high averages of 
the special trains chartered on the railroads, it is as- 
sumed that speeds of from 60 to 70 miles an hour would 
be maintained on the plains to compensate for time 
lost in crossing the mountain divides. What can be 
done with special facilities is shown by the fast runs 
which are frequently made in this country and in 
England. 

The probable best time that could be made by 
chartering special trains would be about as follows : 


Miles Speed Time 
Route. or Knots. per Hour. in Hours. 

New York to Plymouth... .... 2.990 22°35 knots. 183°8 
Plymouth to London. 194 60 miles. 32 
London to Moscow .. 1,800 50 “* 36°0 
Moscow to Tcheliabinsk. 1,100 40 “* 27°5 
Tcheliabinsk to Vladivostok. .. 4,500 37 121°6 
Vladivostok to San Francisco... 5,400 20 knots. 270°0 
San Francisco to Omaha........ 1,864 40 miles. 46°6 
Omaha to Chicago.............. 498 50 99 
Chicago to New York......... . 998 vo “ 16°6 
665'2 


This gives a total of 27 days 17 hours for the whole 
journey. If 7 hours be allowed for delay in transfers, 
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we get a total of 28 days, as the time whic would 
probably be occupied by a special courier in making 
the entire trip around the world. This is what could 
be accomplished at the opening of the twentieth 
century. The rapid increase in steamship and railroad 
speeds which is now taking place makes it likely that 
before a quarter of the century has passed the same 
distance could be covered in three weeks or less, or in 
about the time that it took our forefathers, in the days 
of the stage coach, to travel overland from Boston to 
Washington and back. 


<A = 
NEW YORK CONSOLIDATED. 

The opening of the year 1898 has seen the crea- 
tion of anew metropolis which easily takes rank as 
the second greatest city in the world. If the ghosts of 
the founders of New Amsterdam could have joined the 
vast multitude which gathered on New Year’s Eve in 
the City Hall Park to celebrate the birth of the new 
New York, they would have found themselves ina city 
which in size and wealth had grown far beyond the 
most sanguine dreams of its founders. In point of area 
and population old New York was rapidly climbing to 
the position of second city in tie world, and the con- 
solidation has simply hastened an event which was 
already within measurable distance. 

Old New York covered an area of about 39 square 
miles and was popularly associated with Manhattan 
Island only. New New York covers an area of 320 
square miles and includes five great boroughs: Man- 
hattan, or that part of the original city comprised 
within the island of Manhattan ; the Bronx, the part 
of old New York to the north of the Harlem; Brook- 
lyn, including the city of that name and the districts 
between the city and the Atlantic Ocean ; Queens, a 
district in itself larger than the old city, lying to the 
east of Brooklyn and between the Sound and the 
ocean ; and Richmond, including the whole of Staten 
Island. The population of the city is increased from 
2,000,000 to 3,388,000, giving it a place between London 
with 4,500,000 and Paris with 2,539,000. The next 
largest city in America and the sixth largest in the 
world is Chicago, with 1,488,000. The new city has 
6,587 acres of parks and squares, 1,200 miles of streets, 
of which 1,002 are paved ; 1,156 miles of sewers; 65144 
miles of elevated railways; and 466 miles of surface 
railways. The shipping facilities of the new city are 
shown by the fact that it has over 350 miles of water 
front. The bonded debt is about $200,000,000, or equal 
to that of London, and the assessed valuation of real 
estate is about $2,500,000,000, that of London being 
over $5,000,000,000. The annual expenditure is about 
$67,000,000. The daily water supply, reckoned at 
330,000,000 gallons, is over 50 per cent greater than that 
of London. If the present rate of progress should be 
maintained, itis likely that the coming century will not 
be half spent before New York will be both numerically 
and in point of wealth the metropolis of the world. 

+ 2 
A NOBLE THOROUGHFARE. 

The rapidity with which tall office buildings have 
been multiplying in the downtown districts of Man- 
hattan Island has indirectly been the means of pro- 
viding the consolidated city with one of the noblest 
thoroughfares in existence; for it was the necessity for 
increasing the water supply of these structures which 
led to the tearing up of Fifth Avenue to lay larger 
water mains, and the asphalting of the thoroughfare 
for a distance of over six miles. When the old mains 
were laid the calculations as to the city’s requirements 
were based upon the necessities of buildings of from 
five to eight stories in height. The subsequent erec- 
tion of so many fifteen to twenty-five story structures 
has, of course, greatly increased the consumption. To 
meet the demand and make a liberal provision for the 
future, the authorities have laid t wo 48-inch mains from 
Eightieth Street to Fourth Street, one line on each 
side of the street, and between these a subsidiary 12- 
inch water pipe has been laid. Previous to this the 
avenue was laid with Belgian blocks, and the unceas- 
ing din of traffic was a serious drawback to this hand- 
some thoroughfare. The opportunity presented by 
the excavations was used for laying the whole six miles 
with asphalt pavement. The change in the appear- 
ance and quiet of the street is striking; and, no doubt, 
justifies the statement of General Collis, on his return 
from an inspection of European capitals, that in some 
respects, and especially in its electric lighting, Fifth 
Avenue is unsurpassed among the notable thorough- 
fares of the world. 

—-—_— i 0 ae —__—— 
LIVING WITHOUT A STOMACH. 

In these days of remarkable achievements in surgery 
there seems to be almost no limit to success in opera- 
tive procedure. In the matter of brilliant achieve- 
ments along this line must be noted the operation per- 
formed by Dr. Carl Schlatter, of the University of 
Zurich, who has succeeded in extirpating the stomach 
ota woman. At present the patient is in good physi- 
cal condition, having survived the operation three 
months. 

Anna Landis was a Swiss silk weaver, fifty-six years 


of age, and, as all surgeons know, a capital operation 
at this time of life is attended with more than usual 
risk. From childhood she had abdominal pains, and 
medical treatinent afforded no relief. On examination 
it was found that she had a large tumor. After a pre- 
liminary strengthening of the vital functions, she was 
operated upon, and the entire stomach was found 
hopelessly diseased. Dr. Schlatter conceived the bril- 
liant idea of removing the stomach, which he did, 
uniting the intestine with the esophagus. This done, 
there was then a direct channel from the patient’s 
throat down through the intestines, while, in place of 
a stomach, was the end of the intestine—a length of 
about fifteen inches. 

The abdominal wound healed rapidly, and three 
days after the operation nourishment by enema was 
discontinued and the patient was fed by the mouth. 
In a few days she could eat eggs, chopped meat and 
even a half of achicken. This, however, appeared to 
have overloaded—we cannot say her stomach—her sub- 
stitute for that organ, and she vomited, thus proving 
that this act, which is usually associated with the 
spasmodic contraction of that organ, can be considered 
special to it no longer. 

A New York physician who saw the patient says 
that he was struck by her ruddy complexion and gen- 
eral alacrity. Her appetite was good; she did not eat 
much at a time, but ate every two or three hours. 

In the lower forms of life the functions are little spe- 
cialized, and in case of need other parts of the organism 
may be impressed into service to take the place of 
those which are missing ; but with man it is different. 
When deprived of an organ which ordinarily performs 
functions essential to life,he dies. The recent opera- 
tion on the Swiss woman throws over our preconceived 
and stereotyped notions as to the vital organs. The 
stomach has long been supposed, in a certain sense, to 
govern the other functions of the body, but its physio- 
logical place in the human economy is threatened and 
the work done by this autocrat is now performed by 
the intestines, which, in this case, have assumed the 
whole burden of digestion, and, to all accounts, they 
are performing their good offices in an exemplary man- 
ner. It is not beyond the limits of possibility that 
there will be a future enlargement of the digestive 
tract to form a food pouch, and replace, in some de- 
gree, at least, the missing organ. Such an incident 
tempts one to speculate on the validity of many 
opinions we now hold regarding the physiology of the 
vital funetions. There is a limit somewhere, but medi- 
eine and surgery are constantly pushing it farther 
away and the end is not yet. 

Owing to the unique nature of this daring and bril- 
liant operation, we have published a full account of 
the case in the current issue of the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. 


+ —— — 
JOINT KLONDIKE RELIEF EXPEDITION. 

The arrangement effected December 30, says The 
New York Times, between Mr. Sifton, the Canadian 
Minister of the Interior, and the War Department con- 
templates that the relief expedition shall be executed 
jointly by the United States Army and a force of the 
Mounted Police of Canada, which constitutes the 
military arm of the Dominion. The United States 
force will proceed with the relief stores to Skaguay, 
where they will be joined by the Canadian Mounted 
Police, about forty in number, and the two forces will 
then proceed together to the points where the relief is 
to be distributed. 

The determination as to Skaguay is, however, still 
open. The Canadian officials concede much latitude to 
the American authorities in the actual distribution, 
recognizing that the expedition is fitted out on this 
side, although a considerable part of its work will be 
done on the Canadian side of the border. No duties 
will be imposed on the stores carried by the relief ex- 
pedition. 

Mr. Sifton also held a conference with Secretary 
Gage and discussed the unsatisfactory condition of 
customs regulations along the border and at coast 
ports where goods are received by one country for 
transportation to the other country. It was the mut- 
ual feeling that an improvement of the system could be 
made, and negotiations are in progress which are hoped 
to effect changes advantageous to both sides. 

Mr. Sifton says that the only practicable route to 
Dawson City is what is known as the White Pass, or 
commonly called the lake route, commencing at Ska- 
guay, on Lynn Canal. He stated that they have 
eighty-five men in the territory, and expected to have 
fifty more at Skaguay on or before January 5. They 
have thirty tons of supplies now stored at Skaguay 
for transportation over the pass. 

The Canadian authorities have a post at Lake Ben- 
nett, another at Tagish, at which latter place twenty 
men are stationed; another post at White Horse 
Rapids, and two posts intervening between the latter 
point and Fort Selkirk. 

It is the intention of the Canadian government to 
have a detachment of two hundred and fifty men in 
the territory within the next thirty days. Their de- 
tachment will be ready to leave Skaguay on January 
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15, but the minister has kindly consented to hold the 
expedition, that it may accompany the expedition of 
the War Department, which will leave Skaguay on or 
before February 1. The minister was over the pass 
in October last. He stated that the government would 
be very glad to grant the expedition the use of its posts 
on the route and all other facilities over the territory. 
Ce ee ee 
A YEAR’S SHIPPING RECORD. 

The Custom House figures on the shipping of the 
Port of New York for 1897 show, says The New 
York Times, that there were 4,614 arrivals of vessels 
from foreign ports, 7,095 from Eastern domestic ports, 
and 3,798 from Southern domestic ports. Of the foreign, 
2,313 were British, of which 1,667 were steamships : 952 
were American, of which 323 were steamships; 517 
were German, of which 444 were steamships ; 281 were 
Norwegian, of which 242 were steamships; 149 were 
Dutch, of which 138 were steamships; and 115 were 
French, of which 111 were steamships. 

Of sailing vessels from foreign ports there were 94 
entries of ships and 1381 of barks, 40 of brigs, and 381 of 
schooners flying the British flag; flying the American 
flag, 58 ships, 67 barks, 26 brigs and 478 schooners. 

There were 1 Nicaraguan steamer, 1 Greek steamer, 
2 Haitian brigs, 1 Hawaiian ship and 2 Hawaiian barks, 
1 Brazilian steamer, and 2 barks carrying the same 
flag ; 20 Austrian steamers, 23 Portuguese steamers, 31 
Danish steamers, 53 Belgian steamers, 58 Spanish steain- 
ers, and 4 Italian. 

The coastwise trade confined under the navigation 
laws to American bottoms shows that of the 7,095 
vessels from Eastern ports 6,564 were schooners, while 
only 508 were steamers. The others were sailing craft 
of various rig. The Southern trade shows a large pro- 
portion of steamers, there being 1,483, as compared 
with 2,246 schooners, the remaining 69 vessels being 
ships, barks and brigs. 

The disparity in proportion of the steamers in the 
coastwise trade with the East is accounted for by the 
fact that the Sound affords a sheltered course for steam 
vessels of a class which do not enjoy the dignity of a 
place in the shipping records of the Custom House. 
These are the Sound steamboats, which carry on so 
large a part of Eastern traffic. 

The December reports of arrivals show 358 vessels of 
all classes and nationalities from foreign ports and 859 
from domestic. 

——____—++e@—_--__—__ 

THE CONDITIONS OF MODERN NAVAL WARFARE. 

In the late war between China and Japan, naval war- 
fare on a large scale and under modern conditions was 
for the first time fairly exemplified, says The Medical 
Record. Without doubt, if the Japanese had met foe- 
men more worthy of their steel, the lesson taught from 
a medical and surgical point of view would have been 
even more instructive. However, quite enough facts 
have been gathered to demonstrate plainly that a com- 
plete revolution has been effected in the methods of 
naval warfare. Not only has it been shown, as might 
have been anticipated from the nature of the new con- 
ditions, that the wounds received were of a more fear- 
ful and generally of a different character, but it also 
has been clearly shown that the shock to the nervous 
system from the noise and vibration was terrible—in 
some instances, indeed, fatal. Dr. 8. Suzuki, fleet sur- 
geon in the imperial Japanese navy, read before the 
International Congress at Moscow a paper treating of 
the wounded in naval battles between Japan and 
China, together with some notes on the sanitary con- 
ditions of the navy during the war. This paper has 
just been published in pamphlet form. Many inter- 
esting details are given. The principal seat of injuries 
appears to have been the head, while the hurts caus- 
ing the largest number of deaths were those affect- 
ing the larger parts of the body. This was a natural 
result, because in the majority of these cases at least 
one-third of the body was burned and in some wholly 
destroyed. It is pointed out that in sea fights most of 
the wounds are in the head, and in land fights in both 
extremities. The explanation is that in land fights sol- 
diers asa rule are injured only by shells and bullets, 
whereas in sea battles all materials around the com- 
batants, as ship planks and rigging, etc., being blown 
to pieces by the bursting of shells, increase the causes 
of injury. The antiseptic treatment, which was of 
course pursued, seems to have been attended with 
most satisfactory results. No infectious diseases of 
wounds occurred, with the exception of one fatal case 
of erysipelas. There was one case of burns leaving re- 
markable keloid scars. The sanitary condition of the 
Japanese navy was throughout the war excellent. 
Venereal disease and its sequels supplied 37°69 per cent 
of the total number of cases of disease. Diseases of the 
respiratory system numbered 9°01 per cent ; diseases of 
the digestive system, 10°09 per cent ; and skin diseases 
8°91 per cent. There were 167 cases of malarial fever, 
4‘79 per cent of which were fatal. But 3 cases of chol- 
era occurred in the Japanese navy. Of the 48 cases of 
kak’ke, 3 were fatal, the ratio of cases per 100 of force 
being 0°21. Of the total number of persons dyingat sea 
during the war, 150 were killed in action and 177 died 
of disease. 


36 


Scientific American. 


[JANUARY 15, 1898. 


A SWINGING SCAFFOLD IMPROVEMENT. 

In using swinging scaffolds it is generally necessary 
to provide cross-bars which project inward from the 
inuer edge of the scaffold to engage the surface of the 
building, and hold the scaffold out at a convenient 
working distance. The invention illustrated herewith 
represents an improved spacing and guiding device of 
this description, in which the cross-bar is made ad- 
justable upon the scaffold, both lengthwise and also to 
vary the projection of the bar, regulating the distance 
at which the scaffold is held away from the building. 


CODY’S SCAFFOLD. 


i‘he improvement has been patented by Martin Cody, 
No. 106 East 109th Street, New York City. It com- 
prises a cross-bar in which are longitudinal slots and a 
clamp having U-shaped arms adapted to embrace the 
side-bars of the scaffold, a bolt passing through one of 
the arms being adapted to engage the side-bars, while 
a bolt secured to the bend of the clamps passes through 
the slots in the cross-bars, whereby the cross-bars may 
be adjusted upon the scaffold without loosening the 
attachment of the clamps to the side-bars. Two of 
these U-shaped clevises or yokes are provided for each 
cross-bar, and the inner ends of the bars are provided 
with rollers to engage the building. Any required ad- 
justment is easily effected as the scaffold is shifted to 
different places upon a building, or as it may be 
necessary to have the cross-bars in contact with the 
building and not projected opposite a window. 
Nee ee 
THE COMBUSTION OF SMOKELESS POWDER. 

The popular idea of an explosive is a substance 
which is capable of instantaneous combustion in a con- 
fined space to which no air is admitted. Although the 
term burning is freely used in speaking of powders, it 
is little understood that the various explosives have 
different rates of combustion, entitling them to be 
termed either slow burning or quick burning or de- 
tonating, as the case may be. As far as our senses are 
able to inform us, all explosives are instantaneous, and 
‘t would seem as though the solids were converted into 
eases in a literalinstant of time. 

As a matter of fact, however, there is a difference in 
the rate of combustion which is sufficient to divide ex- 


MAXIM-SCHUPPHAUS POWDER BEFORE AND AFTER FIRING. 


plosives broadly into two classes, those which are de- 
tonated and those which are quick burning and slow 
burning. Detonating explosives are those in which 
the explosive is consumed simultaneously, or practi- 
cally so, throughout its entire mass by what is called 
awave action. The generation of gas is so complete 
and instant as to produce a disruptive or shattering 
effect, which renders such explosives useful for biast- 
ing purposes, but unfits them for use in rifles or artil- 
lery. 

In the gunpowders as distinguished from detonating 


explosives, the combustion takes place upon the sur- 
face of the solid particles composing the powder, and 
an appreciable period of time is consumed in their com- 
bustion. At the moment the powder is ignited, the 
consuming flame attacks the whole surface of each 
grain, whether the grain measures a cubical inch in 
bulk, as in the powders of heavy guns, or whether it be 
the size of a pinhead, asin the common black powder. 

The early black powder, though it was not a deto- 
nating powder, was consumed with such rapidity that 
the whole of it was converted into gas before the shell 
had moved forward twelve inches in the gun, and the 
expansive force of the gas then served to further accel- 
erate the shell during its travel through the remainder 
of the bore. This brought a very high initial pressure 
upon the gun and prevented the use of sufficiently large 
charges of powder to give high velocities. 

It was found, however, that by compressing the pow- 
der into cakes the total area exposed to the flame was 
reduced, and hence the time of combustion was pro- 
longed. The result wasthat the pressure was produced 
gradually during the travel of the shell toward the 
muzzle, the pressure being spread out, as it were, over 
a larger area of the bore. The resulting velocity of the 
shell was the saine, the difference in the action of the 
powder being the sameas that 
between a blow and a push, 
but there was the added ad- 
vantage that the initial or 
maximum strain on the gun 
was less. The ideal powder 
would burn at such a rate 
that sufficient gas would be 
generated to maintain a con- 
stant pressure behind the 
shell throughout the whole 
length of its travel through 
the gun. At the same time it 
should be consumed at such a 
rate that no unburnt pow- 
der should escape with the 
gases. 

The smokeless powders, be- 
cause of the small quantity of 
solid products of combustion 
and the great volume and 
high temperature of the gases, 
enabled the artillerist to se- 
cure velocities far in excess of 
those obtained by the use of 
the old powders. Moreover, 
smokeless powders lent them- 
selves to the formation of powder grains which would 
insure the very best control of the combustion of the 
powder. We present illustrations of the Maxim- 
Schupphaus smokeless powder, which is formed into 
multi-perforated grains, whereby the burning area is 
regulated so that only a desired initial pressure is ob- 
tained, and the powder is consumed with such increase 
of burning area as to maintain a practically equal 
pressure behind the projectile throughout the gun. 

It is evident that solid cylinders of powder would de- 
crease in area as they burned, and there would be a 
corresponding decrease in the amount of gas given off. 
If, however, the cylinder burns up on the interior by 
means of suitable perforations, the burning area and 
therefore the volume of gases produced. will increase. 
The accompanying engraving is from a photograph of 
some unburned and partially burn- 
ed grains of Maxim-Schupphaus 
smokeless cannon powder. The 
partially burned grains were picked 
up in front of the gun after some 
experiments in firing powder from 
a gun too small for the grain of 
powder employed. They illustrate 
the action of the combustion of this 
powder in the gun and demonstrate 
that the powder is consumed with 
the effects claimed by Mr. Hudson 
Maxim. 

It will be seen that two kinds of 
perforations are employed, those in 
the cylinder to the right being cir- 
cular and those of the opposite cyl- 
inder being quadrilateral in section, 
with two sides radial to the center 
of the cylinder. The latter form 
was adopted to secure a more even 
and complete combustion of the 
powder. That this is done isshown 
by comparing the bulk of the solid 
sections which remain in the two types of powder 
grain. 

We subjoin the results of tests carried out by the 
United States Navy at Sandy Hook and Indian Head 
proving grounds. With 11:75 pounds of this powder 
fired in a 5-inch rifle of the United States Navy a velo- 
city of 2,556 feet per second was obtained with an 
initial powder pressure of 34,900 pounds per square 
inch. With 11 poundsof the same powder fired ina 4°7 
inch breech-loading field gun the high velocity of 2,839 
feet per second was obtained with a powder pressure of 
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37,756 pounds per square inch. The powder consists 
almost wholly of guncotton and contains about 9 per 
cent of nitroglycerine. 


ne 
THE GREENVILLE TREATY, 


One of the most interesting publications which the 
Bureau of Ethnology has ever published is Mr. Mooney’s 
monograph entitled ‘‘ The Ghost Dance Religion and 
the Sioux Outbreak of 1890.” Even the layman when he 
examines this splendid voluine cannot but feel proud 
of the Bureau of Ethnology, and, after considering this 
and other publications of the government, it is little 
wonder that foreign scientific journals speak of them in 
the highest terms. One of the illustrations of Mr. 
Mooney’s monograph is the Greenville Treaty Medal, of 
which, by the courtesy of the director, we are enabled 
to present an engraving showing the obverse and the 
reverse of the medal. 

By treaties made in 1768 with the Iroquois and Chero- 
kee Indians, the two leading confederacies in the East, 
the Ohio and the Kanawha had been fixed as the boun- 
dary between the two races, the Indians renouncing 
their claims to the seaboard of the Delaware and the 
Susquehanna, while they were confirmed in their pos- 


GREENVILLE TREATY MEDAL, OBVERSE AND REVERSE. 


session of the Alleghany, the Ohio and the great North- 
west ; but the restless borderer would not be limited, 
and encroachments on the natives’ domains were con- 
stantly being made, resulting in a chronic warfare which 
kept alive the spirit of resentment. The consequence 
was that, in the final struggle of the Revolution, the In- 
dians ranged themselves on the British side. When 
the war ended, and a treaty of peace was made between 
the new government and the old, no provision was 
made for the red allies of the king and they were left 
to continue the struggle single handed. The Indians 
claimed the Ohio country as theirs by virtue of solemn 
treaties, but pioneers had already occupied Western 
Pennsylvania, Western Virginia and Kentucky and 
were listening with eager attention to the reports 
brought back by adventurous hunters from the fertile 
lands of the Muskingum and the Scioto. They refused 
to be bound by the treaties of a government they re- 
pudiated, and the tribes of the Northwest were obliged 
to fight to maintain their territories. Under the able 
leadership of Little Turtle, they twice rolled back the 
tide of white invasion, defeating two of the finest armies 
ever sent into the Western country, until, after twenty 
years of unceasing warfare, crushed and broken by 
the decisive victory of Wayne at Fallen Timbers, their 
villages in ashes and their cornfields cut down, the dis- 
pirited chiefs met their conqueror at Greenville in 1795 
and signed away the rights for which they had so long 
contended. 

By this treaty, which marks the beginning of the end 
with the Western tribes, the Indians renounced their 
claim to all territory east of a line running in a gen- 
eral way from the mouth of the Cuyahoga, on Lake 
Erie, to the mouth of the Kentucky, on the Ohio, leav- 
ing to the whites the better portion of the Ohio Val- 
ley, including the hunting ground of Kentucky. The 
Delaware, the Wyandotte and the Shawana, three of 
the red tribes, were almost completely shorn of their 
ancient inheritance and driven back as refugees anon 
the Miami. Our engraving shows the Greenville 
Treaty Medal of 1795. 

The original silver medal presented by George Wash- 
ington to Red Jacket was recently sold in New York. 
It closely resembles the medal shown in our engraving, 
only the date is 1792. It was presented to Red Jacket 
during Gen. Washington’s third visit to Philadelphia. 
Upon the death of the Indian chief it fell into the 
hands of James Johnson, his successor, and it finally 
came into the possession of E. S. Parker, an educated 
Seneca Indian, and at his death it was sold by his 


widow. 
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A HYDRAULIC LIFEBOAT. 

We present illustrations of one of the few successful 
hydraulically propelled boats which have been con- 
structed in recent years. Most of our readers will re- 
meinber the attempts which were made years ago at 
hydraulic propulsion by means of a jet of water driven 
at high pressure from a three-quarter inch nozzle at the 
stern of the boat. The attempt in question was not 
successful for obvious reasons. Since that time hy- 
draulic propulsion has been successfully achieved by 
enlarging the area of the discharge and forcing through 
it a large volume of water at a moderate pressure. 
This system was applied some years ago to a hydrau- 
lic lifeboat named the ‘‘ Duke of Northumberland,” 
which was constructed by Messrs. Green, of Black wall, 
the machinery being supplied by Messrs. Thornycroft, 
of Chiswick, the well known builders of torpedo boats. 
This system of propulsion was not applied with any 
idea of economy, but with the object of providing a 
steam-pro- 
pelled_ boat 
which should 
not have any 
exposed pro- 
peller, which 
might be dam- 
aged by the 


pound engine are 844 inches and 1444 inches in diame- 
ter, with a common stroke of 12 inches. Steam is sup- 
plied by a Thornycroft water-tube boiler placed in a 
closed compartment forward of the engine. The pres- 
sure at the boiler is 140 pounds to the square inch. 
The water is drawn into the pump by means of an in- 
take, A, formed by a break in the skin plating, which 
is formed in the shape of ascoop. The outlet and in- 
let passages are short, being made so with a view to 
carrying as small a quantity of water as possible. 
The go-ahead outlet is located just below the water 
level and the go-astern outlet just below the sponsons. 
In whatever direction the boat may be traveling, the 
centrifugal pump is always turning one way, and the 
reversing of the boat is accomplished by directing the 
flow of water either ahead or astern, as the case may 
be. After the water has passed through the pump it 
passes to either side of the boat, and each delivery pipe 
is divided into two branches, which enable the water to 


wreckage of 
vessels. Since 
she was put 
actively to 
work, the 
“Duke of 
N ort humber- 
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land” has ren- 
dered excellent 
service at Har- 
wich and also 


at New Brigh- 
ton, where she 
is at present 
stationed. 

“The Queen” 
is the second 
lifeboat of this 
typeto be built 
and she takes 
her place as 
one of the fleet, 
of the Royal 
National Life- 
boat Institu- 
tion. Her dimen- 
sions are as fol- 
lows: 

Length over all, 
55 feet ; width of 
hull, 13 feet 6 
inches; breadth 
on deck, 16 feet; 
the deck being 
earried out con- 
siderably beyond 
the sides of the 
hull so as to form 
sponsons of the 
kind with which 
we are fatniliar in 
American river 
steamers. The 
sponson deck is 
very solidly con- 
structed and acts 
as a fender for 
the hull when the 
boat is taken 
alongside a wreck. 
It also affords 
protection to the 
jet orifices in the 
sides of the boat. 

The hull was 
designed by Mr. 
G. L. Watson, 
best known in 
America as the designer of the ‘‘Thistle” and the 
‘ Valkyries,” challengers for the America cup. It 
is built entirely of steel and is fully subdivided into 
watertight compartments. In the after part of the 
boat is a large open cockpit, from which the steering is 
done. The cockpit is made watertight with non-return 
relieving valves, which allow any water which may be 
shipped to flow out immediately. The rudder projects 
considerably below the bottom of the boat to enable it 
to take hold of the water in a choppy sea. The steer- 
ing is greatly assisted by the method of hydraulic pro- 
pulsion, as will be explained later in the article. 

The boat is driven by engines, C, of 200 horse power, 
which are direct connected to a centrifugal pump, B, 
which is placed approximately horizontally near the 
bottom of the boat. The pump is 2 feet 6 inches in dia- 
meter, and, when running at full speed, it makes 450 
revolutions per minute. The cylinders of the coin- 
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THE DELIVERY PIPES FOR THE HYDRAULIC JETS. 


HYDRAULIC LIFEBOAT “THE QUEEN” CONSTRUCTED FOR THE ROYAL NATIONAL LIFEBOAT INSTITUTION. 


be directed either toward the bow or the stern by means 
of two sluice valves, which are located at the point of 
division of the outlet passage. These valves are opera- 
ted by means of hand wheels, which are located con- 
veniently within reach of the coxswain’s hand in the 
afterpart of the cockpit. This gives the coxswain a re- 
iarkable control of the boat. If he wishes to make a 
sharp turn to port, he will direct the port race from the 
pump ahead, while the starboard jet will be kept going 
astern. The action is somewhat similar to that of a 
twin screw vessel, but more effective, owing to the fact 
that the jets emerging amidships give a greater turning 
moment than is afforded by screws located near the 
keel at the stern. Another curious feature is that the 
boat can be stopped without stopping the engines, by 
placing the valves so that they divide the water de- 
livered from the pump between the go-ahead and the 
go-astern positions. On her trial trip the boat showed 
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a speed of 8°85 knots per hour. As was to be expected, 
the boat runs with great steadiness and practically no 
vibration, and there is only a slight throbbing move- 
ment noticed, which is, of course, due to the momen- 
tum of the reciprocating parts acting in a fore and aft 
direction. 

It will be noticed that, for the power developed by 
the engine, the speed is low; but, as we have already 
stated, the hydraulic propulsion is not adopted for 
motives of economy, but because of its fitness for the 
particular class of work which the lifeboat has to ac- 
complish. The ordinary propeller would be simply 
out of the question, because of the certainty of its 
being fouled by the ropes and wreckage which is 
usually floating alongside a stranded ship. The intake 
of the hydraulic engine is built entirely within the 
hull and is protected by gratings; it is, therefore, well 
adapted for use where the sea is encumbered with 
wreckage and floating spars. Moreover, the short, 


steep seas 
which a _life- 
boat, in put- 


ting out, has 
to encounter, 
would cause 
screw propel- 
lers to race ex- 
cessively; 
whereas the 
hydraulic pro- 
pulsion is not 
affected by 
rough water. 

The lifeboat 
is provided 
with a heavy 
steel wire haw- 
ser 100 fathoins 
in length. It 
is carried on a 
reel located in 
the _ cockpit. 
The boat also 
carries a steain 
capstan which 
will prove of 
inestimable 
value in the 
work of the 
boat. At the 
conclusion of 
the speed trials 
interesting expe- 
riments were car- 
ried out to de- 
termine the turn- 
ing capacity. A 
life buoy was 
thrown overboard 
while the vessel 
was running at 
full speed, and 
the jets were at 
once delivered in 
the go-astern di 
rection. It took 
just one minute 
to recover the 
buoy. For pur- 
pose of compari- 
son, the time was 
taken in recover- 
ing the buoy with 
the jets going 
ahead and the 
rudder put hard 
over. It took 
exactly the same 
time to recover 
the buoy as in the 
first place. The 
draught of the 
lifeboat, when all 
gear, stores, fresh 
water and thirty- 
nine persons are on board, is about 3 feet 3 inches, 
and at this draught the displacement is about 30 
tons. We are informed by Messrs. Thornycroft & 
Company, by whose courtesy we areenabled to present 
the illustration and particulars, that t hey are now con- 
templating a steam lifeboat driven by a screw turbin : 
propeller, which will secure all the advantages of hy- 
draulic propulsion, but which will give an equal speed 
for about fifty per cent as much power as is required 
to drive the centrifugal pump. 

0 

RECENTLY a bust of Michael Faraday was unveiled 
at the Michael Faraday Board School, at Walworth. 
The bust was presented by the managers of the Royal 
Institution, and is a copy of the original bust executed 
by Matthew Noble. Sir J. Crichton Browne, F.R.S., 
and other representatives of the Royal Institution, 
were in attendance. 
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Exhibition of Kodak Photographs. 

The introduction ten years ago by the Eastman Ko- 
dak Company of a new system of roll holder or film 
photography, when the word ‘‘ Kodak ” was first ap- 
plied to a camera and the phrase, ‘‘ You press the but- 
ton, we do the rest,” became popular, is now fittingly 
celebrated by a singularly large and interesting exhibi- 
tion of Kodak pictures, going on from January 4 to 
January 15 at the Academy of Design in this city, cor- 
ner of Twenty-third Street and Fourth Avenue, and is 
well worthy of a visit. 

The exhibition combines work sent in in answer to a 
number of competitive competitions gotten up by the 
Eastman Company last year, besides several loan ex- 
hibits sent upon invitation by a number of well known 
art photographers and also by members of the royal 
family of England. The pictures have been exhibited 
in London and are now put on view in New York as 
examples of the latest progress in film photography. 
The excellence of the display, the prominence of many 
of the contributors, make it very attractive toall inter- 
ested in photography. 

The south (largest) room is devoted mainly to en- 
largements on the Eastman bromide paper by notable 
photographers and the royal family, some of which, in 
tone and color, simulate etchings to a remarkable de- 
gree. The latest method of softening masses of light 
and shade in enlargements is to place over and in con- 
tact with the sensitive sheet an ordinary fine open 
meshed bolting cloth, such as is used in flour mills, 
during the exposure. While the dots and spaces pro- 
duced by this method are observable on close inspection 
of the print, they disappear when viewed at a little dis- 
tance. 

The magnitude of several of the enlargements also 
demonstrates the freedom from grain in the special 
transparent film used as the basis for the sensitive 
emulsion, as well as the excellence of definition of the 
lenses employed. 

The west hall is filled with large frames of prize Ko- 
dak and pocket miniature photographs, all of excellent 
uniform quality. 

The north hall contains loan photographs and 
larger sized direct pictures, while the east gallery is 
devoted mainly to the industrial branch of film photo- 
tography and to lantern slides and transparencies. 
Here were to be seen specimen prints toned in several 
different ways, negatives and transparencies produced 
directly by the solarization or reversal of the image 
method, remarkably well executed X ray, large photo- 
graphs, and specimens of the film as prepared prior to 
the coating of the sensitive emulsion. 

There were also examples of the Eastman transfer 
bromide paper, by means of which the developed image 
can be transferred to porcelain, glass, linen, silk, and 
other articles. 

The pictures were neatly framed and the several halls 
appropriately draped. Asa whole the exhibition may 
be considered a success, not only as illustrating the art 
and scientific possibilities of film photography, but 
also the remnmarkably rapid growth and extension of a 
purely American industry devised by Americans keen 
enough to comprehend the popular demand for simple, 
inexpensive picture-taking apparatus and appliances. 

+ 
Common Errors About Snakes, 
BY NICOLAS PIKE. 

Much has been written recently in relation to snakes, 
when in danger, receiving their young into the esopha- 
gus and retaining them until danger is over. This has 
been denied in strong language by many naturalists 
who seldom think it worth while to study the biology 
of this interesting class of animals. It appears strange 
that at this late day the wildest superstitions are still 
extant with regard to reptile life. There is one reason 
that may account partly for it. Nine out of ten per- 
sons who meet a snake either kill it or run from it. 
Now if a little trouble were taken to watch some of their 
habits, they would soon lay aside their erroneous ideas. 

I intend to show in this article that not only 
one species of snakes, but many, have been known 
positively to care for their young in this manner. I 
shall also try and correct many errors concerning 
snakes. It is a very difficult matter to eradicate super- 
stitious ideas and foolish errors, when universally en- 
grafted upon the public mind. Many of these errors 
have become fixed among the ignorant, and even 
among some that are educated. 

That snakes receive their young into the esophagus 
when they are in danger is a well known fact. More 
than forty years ago ‘Sir John Richardson published 
an account of a rattlesnake that he saw take a brood 
of young ones she attracted by her rattles, and they 
darted into her mouth, which she held wide open. 
The moment the little ones heard the warning, they 
disappeared into her esophagus. 

Prof. Brown Goode, Curator of the Smithsonian 
Institution, Washington, in a paper read by him before 
the American Association for the Advancement of Sci- 
ence, proved that the performance was not an uncom- 
mon one. 

Col. F. W. Prince, of Hartford, Conn., says he sawa 
snake, probably an adder, about whose head and 


body her young brocd were disporting themselves. 
Instantly the mother snake opened wide her mouth 
and down her throat ran the baby brood, one on the 
tail of the other. Dr. Edward Parker states that when 
in Paraguay he saw seven young rattlers run into the 
mouth of the old one. Hesecured them, and they are 
now in the collection of the National Museum, Wash- 
ington. 

Thomas Proctor, lawyer, naturalist, and gentleman, 
whose veracity is undoubted, informed me that he has 
seen the common garter snake take her young into the 
esophagus and, after retaining them for some minutes, 
has seen them come out again. 

I have observed this habit in a number of species, 
including the rattlesnake, the common adder, Hete- 
rodon platyrhinos, two species of garter snakes, Euta- 
nia sirtalis and saurita. In the year 1842 I made atour 
on foot round Long Island, in order to gain a knowl- 
edge of its fauna and flora. A naturalist of distinction 
accompanied me on the trip. At this early period 
snakes, including the rattler and copperhead, were 
there not uncommon. The striped pine snakes and 
sand adder were very numerous. One day while in 
camp I observed, very near my tent, a striped snake 
with a number of little ones around her. I ealled my 
companion, who was near, to come and see the pretty 
sight. As he came forward the snake became fright- 
ened and made ‘a blowing noise, which the young 
understood, for they quickly gathered near the head 
of the mother, who opened her mouth wide, and they 
all disappeared into her esophagus. I quickly seized 
her by the neck and secured the whole family, seven- 
teen in all. I kept them a week and then gave them 
their liberty. During the period of confinement I had 
the pleasure of seeing the mother protect her young 
several times in the manner above stated. Prof. 
Brown Goode has accounts like the above from more 
than one hundred different sources. Of these, sixty- 
seven observed the young dart into the old snakes’ 
mouths. Twenty-two noted the means of communica- 
tion that warned them of danger, which was either a 
blowing, a click, a rattle, or whistle. Five witnesses 
saw the young go in and come out again, and one 
observer saw the act repeated on several successive 
occasions. Why should we disbelieve that the snake 
take their young into the esophagus, when it is well 
known that fish do the same thing? The fishin Panama 
called the arius, according to Agassiz, carry their young 
in this way. While at the Seychelles group of islands, 
Southern Africa, it was my custom to bathe in the 
ocean every morning. On one occasion, in company 
with an officer of the English army, we observed a fish, 
which I thought to be ‘ Laffe volant,” lying quite 
motionless near the bottom, in shallow water. Numer- 
ous small fish, two inches in length, were swimming 
around the larger fish’s head. When we disturbed 
what proved to be the mother, she opened her mouth 
wide and instantly the young disappeared down her 
throat. At first we thought she had devoured them, 
but in a few minutes they all appeared, swimming 
round the head of the mother as before. Again when 
disturbed she did thesamething. We tried the experi- 
ment with a number of individuals with same results. 
We thought at the time we had made a great discovery. 
In speaking of the circumstance to some friends, we 
found it was well known to those living in the island. 

There is a fish in the Amazon River, South America, 
that has been observed to care for her young in the 
same manner. The fishis called the “studis.” There 
are many animals that haveasimilar habit. Among 
the reptiles there is a lizard, native of South Africa, I 
have observed do this. I could add largely to the 
above, but space will not admit in this article. 

The common error, which is almost universal, is that 
snakes bite. Snakes do not bite! Their jaws are con- 
nected only by a cartilage, are not hinged, and cannot 
be brought together with any force. The poisonous 
snake strikes from its coil, throws its head and body 
forward, and strikes or hooks its fangs into the object 
aimed at. The entire work is done with the upper 
jaw, the lower jaw having nothing to do withit. The 
serpent does not swallow its prey; but slowly draws 
itself over the creature it devours. It is enabled to do 
so by the elasticity of the skin and the extraordinarily 
loose condition of the teeth-bearing bones of its fangs. 
As for a snake depositing a thick slime all over its prey 
before swallowing it, it isa mistake. The tongue does 
not carry moisture enough to do this, but when once 
inside the animal there is an abundance of saliva. The 
tongue is looked upon as a sting, and the common 
expression is ‘t Look out for its sting !” 

The tongue is a mobile, extensile organ of both 
touch and taste. So far from being a sting, the deli- 
cate implement is of the greatest use, and expresses 
fear, anger, or pleasure; also when testing any objects 
of food. This we have often proved whenever a differ- 
ent kind of food was given. There is no doubt but 
that the tongue of a snake is very important to its 
owner, as the slightest injury even to its tips generally 
results in the snake’s death. 

That Snakes Fascinate Their Prey.—The notion for- 
merly entertained that snakes fascinate their prey is 
superstitious and now exploded. 
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Shedding of the Skin.—The general opinion is that 
snakes shed their skin once a year. Snakes do not 
shed their skin or hide, only the cuticle. I have known 
this to take place four or five times in one year. 

As snakes have no ears, they are supposed to be quite 
deaf. Snakes are very sensitive to sound when there 
is a vibration in objects in contact with their bodies. 
It is said that they have also an appreciation of sound 
through the delicate nerve of the tongue. 

Many positively assert that snakes are not fond of 
music. As a rule, snakes are fond of music. I have 
had them wriggle about, erect their heads and _ bodies, 
to the sound of the piccolo and flute. Loud music, 
such as the cornet and bugle, frightens them. While 
living in the East, I was frequently invited by friends 
to accompany small hunting parties to the forest. On 
one occasion I had been out all day, and our bunga- 
low was left in charge of a servant. On our return, 
we were informed that a large and dangerous serpent 
had been seen to ascend to the thatched roof and 
secrete hiiuself there. A fakir was sent for and came 
immediately. Seating himself, with a companion, on 
the floor, in the center of the house, he commenced to 
play an instrument similar to a clarinet. Soon the 
snake made his appearance, first showing its head only; 
gaining confidence, he soon moved toa position directly 
over the head of the musician, letting himself down 
full length, holding on a minute by its tail, then drop- 
ping down to the floor and coiling up directly Where 
the men were seated, elevating its head and body 
about twelve or fourteen inches, swaying backward 
and forward, keeping time to the music for some min- 
utes, when the musician’s assistant placed a basket 
over its head and secured it. Snakes are very timid 
creatures, and always try to avoid man when they can 
do so; but when cornered, and find that they cannot 
escape, will turn upon him. I have had small garter 
snakes do this, and have always given thei their lib- 
erty for displaying so much courage. They are easily 
frightened, but if handled carefully, will soon become 
very tame and familiar. Although I have studied 
them for many years scientifically, I am always learn- 
ing something new about them—some new disclosure 
in their life history. So it is in all branches of nature ; 
therefore, it becomes very important to note down care- 
fully observations for future reference and comparison. 
The proper way to study natural history is in the field. 
There are few works on natural history that are pro- 
fessionally treated, and many of these are unsatisfac- 
tory. Those who have been obliged to examine care- 
fully, in the hope of collecting original observations, 
statements of facts worthy of repetition, or remarks 
properly illustrative to obtain the information desired, 
have been sadly disappointed. There is no doubt that 
many naturalists of the present day study natural his- 
tory improperly. A collection of stuffed bird skins, 
sea shells, reptiles in alcohol, scientifically arranged, 
with Latin names, and locality, is all that is required. 
Biology is ignored! I am not much surprised at the 
superstition which many people entertain about 
snakes. Most people have great antipathy toward 
them, and the hand of man is almost universally raised 
against them. With the exception of the poisonous 
kinds, the snake should’ be protected as a friend to 
mankind. They destroy an immense amount of rats 
and mice, and are truly a friend to the agriculturist. 
Many peuple have erroneous ideas which were instilled 
into their minds in childhood, especially concerning the 
serpent, and it isa very difficult thing to eradicate such 
ideas of longstanding. It seems incredible that such 
things exist, and are countenanced in this enlightened 
age, especially by those who profess to be educated. 
But such is a fact: and the object of this article is to 
correct some of the most glaring of these mistakes. 

i a 
Alfred Nobel’s Will Proved. 


The will of the late Alfred Nobel, the Swedish chem- 
ist, an expert in high explosives, who died at San 
Remo, Italy, on December 9, 1896, has been proved. 
The personalty is valued at $2,170,465. 

About half the estate goes to relatives and the re- 
mainder is invested, the interest to be divided annually 
into five prizes of about $10,000 each. Prizes one, two, 
and three are to be awarded to the persons making 
the most important discoveries in physics, chemistry, 
physiology or medicine. 

Prize four is to be given to the person making the 
best literary contribution upon the subject of physi- 
ology or medicine, and prize five is to be awarded to 
any person who has achieved the most or done the 
best things looking to the promotion of the cause of 
peace throughout the world. 

These prizes, which are all open to any persons any- 
where in the world, will be awarded by the various 
Swedish academies, except the prize for the propagation 
of peace, which is left in the hands of a committee to 
be elected by the Norwegian Parliament. 

—_—___—_——_*+6+-o—______————_ 

ACETYLENE can be neither manufactured nor sold in 
Great Britain now save by express permission of the 
Home Secretary, the prohibition being made in are 
cent Order in Council. 
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Sorrespondence. 


Nebraska and the Sugar Beet Industry. 
To the Editor of the SCIENTIFIC AMERICAN: 

As a constant reader of your instructive scientific 
journal, permit me to callattention to two communica- 
tions which appeared lately, calculated, by inference at 
least, to do injustice toa part of this State, touching 
an industry in which we are all very much interested, 
viz., sugar beet. 

Your issue of November 27 contained the following : 

‘‘Nebraska, also, is not likely to show rapid or im- 
mediate progress in the industry. Drouth and the 
lack of sufficient surface water to make irrigation 
practicable debar a considerable portion of the State 
from profitable agriculture, and, while eastern Ne- 
braska has some very fine sections of land that in a 
normal year can be depended upon for crops that. will 
compare favorably with Europe, the general results 
have not been good enough to warrant anything but 
most cautious progress. Two of the most desirable 
sites are now looking for a factory, and if such a one 
were built of not less than 500 tons capacity, it could, 
without doubt, be made to pay well. To sum up, 
therefore, the future of the industry in California and 
New Mexico is quite rosy; in Nebraska and Utah it 
is somewhat problematical, though by no means dark.” 

In a letter written by ‘‘Sarkander,” which appeared 
in your issue of the 25th inst., he supplies statistics 
touching rainfall in the eastern part of this State. 
The writer says: 

“The reports of the Weather Bureau are easily ob- 
tainable and ought to be made the basis of all such 
deliberations, for they are the only reliable source of 
information on subjects in regard to this new industry. 
A study of these reports bearing on the climatic con- 
ditions of the eastern half of Nebraska will convince 
every unbiased observer that these conditions are most 
favorable for the successful development of the beet 
sugar industry. Essential tests, quality and quantity, 
of beets grown inthe State, in the existing sugar fac- 
tories have proved this to be the case beyond any 
doubt or negation.”’ 

The reader is left to infer that the western half of 
Nebraska does not show as favorable conditions as the 
eastern half, or other parts of the United States. Had 
he examined records of the Chemical Department, 
State University, Lincoln, he would have discovered 
that, while the eastern half grows the larger tonnage 
of beets to the acre, the western half grows a beet richer 
in saccharine qualities. Also, that experiments gener- 
ally teach that as they are extended toward the East, 
the tonnage gets greater and sugar qualities less, 
while toward the West, the ‘‘ land of sunshine,” which 
a beet must have, the tonnage grows lighter, but sugar 
qualities (saccharineand purity) greater. For instance: 
A recent bulletin issued by the State Experiment 
Station of Missouri advised farmers not to engage in 
the sugar beet growing, as results had been unsatis- 
factory, quality too low; while the following appears 
from South Dakota: ‘‘Out of four hundred tests of 
sugar beets made at the South Dakota Experiment 
Station at Brookings, many gave over twenty per 
cent sugar. Scme farms give as high as twenty-four 
percent. These are believed to be the most remark- 
able beet tests ever made.” 

So far as experiments in this State go, I understand 
that Sioux County, in the extreme northwest, has shown 
best results. 

President Oxnard, of the two Nebraska and one 
California factories, has recently stated that results of 
this season’s run in Nebraska are in every particular 
equally satisfactory with that in California, which 
ought to settle the question of any advantage that 
State has over us. Furthermore, certainly a difference 
of some two thousand miles nearer point of distribution 
and consumption ought to be in favor of this State. 

Western Nebraska has land that: can be obtained 
cheap, which has no superior for growing a rich beet; 
plenty of sunshine; limestone, building stone and the 
very purest water. Therefore, when capital begins 
in earnest to look up locations for factories, we hope 
we may not be overlooked on account of conclusions 
arrived at upon reading the two communications re- 
ferred to. C. H. CORNELL. 

Valentine, Nebraska, December 31, 1897. 


$100,000 for One-third of His Patent. 

Millard F. Field, of Newport, hasinvented a machine 
for drawing in warps for looms, and has sold a third 
interest in his patent to B. P. Cheney, of Boston, for 
$100,000, says The New York Sun. It gagesits work 
automatically, and it draws in 2,000 ends properly in 
seven minutes, something that would require the most 
expert workman about three hours to perform. 


ooo 


AN Englishman has just completed a journey of 
1,600 miles on a motor car through England and Scot- 
land. He was five weeks traveling and used 114 gal- 
lons of oil, which made his traveling cost him three 
farthings (a cent and a half) a mile. 


Science Notes. 

That birds build their nests by imitation has been 
called in question by Mr. A. G. Butler, of London, who 
says that the reason why many of them at the begin- 
ning of the season trifle with building material for 
some time before they produce a satisfactory result is 
that they are unable at once exactly to remember what 
the character of the nest was in which they first saw 
the light of day. 


It has been noticed that in times of epidemics tan- 
ners are surprisingly free from attacks of the illness. 
This is due to disinfectant action of tannic acid. The 
cholera periods of 1850 and 1880, and later still the 
Hamburg epidemic in 1892, have clearly shown the 
comparative security of tanners. They are, however, 
attacked by two diseases peculiar to their trade, and 
caused by the manipulation of the skins. One par- 
ticularly occurs frequently, attacking the finger tips 
and making the person afflicted unfit for the work. 
—La Science en Faille. 


From the United States Monthly Weather Review for 
August we learn that the Postal Telegraph Cable Com- 
pany is co-operating with the United States Time and 
Weather Service Company, of New York, in establish- 
ing throughout the city a number of handsome clocks 
which shall exhibit standard time, not only by the 
face of the clock, but by the dropping ofa time ball at 
noon. Under the dial are panels which are filled up 
partly by special advertisements and partly by the 
latest Weather Bureau reports and forecasts, which 
are thas made known two or three hours before they 
appear in the afternoon papers. The stands contain, 
in addition, a barometer andthermometer. The clocks 
have also been erected in many Western cities, and the 
arrangement is somewhat similar to the so-called 
Urania columns, in Berlin, where they are said to be 
very popular. 


After a long experience with typhoid patients, Dr. 
Ussery, of St. Louis, maintains that the best food for 
them is the banana. He explains by stating that in 
this disease the lining membrane of the small intestines 
becomes intensely inflamed and engorged, eventually 
beginning to slough away in spots, leaving well-defined 
uleers, at which places the intestinal walls become 
dangerously thin. Now, a solid food, if taken into 
the stomach, is likely to produce perforation of the in- 
testines, dire results naturally following; and this 
being the case, solid foods, or those containing a large 
amount of innutritious substances, are to be avoided 
as dangerous. But the banana, though it may be 
classed as a solid food, containing as it does some 95 
per cent nutrition, does not possess sufficient waste to 
irritate the sore spots ; nearly the whole amount taken 
into the stomach is absorbed, giving the patient 
more strength than can be obtained from other food. 


A general professional indorsement is accorded views 
expressed by Prof. Allport, of the University of Min- 
nesota, on some of the means at present required to 
protect the eyesight of children. He asserts that pri- 
marily in the structure of a school building as few ob- 
stacles to vision as may be should be permitted ; ample 
illumination, whether natural or artificial, should be 


‘had from the left side of the desks ; the desks them- 


selves should be of such sizes as to permit the pupils’ 
feet to rest firmly on the floor; they should also be 
provided with comfortable backs and slightly slanting 
tops, the latter placed at such distances from the eyes 
as to render sight easy without the close approxima- 
tion of books; the blackboards, maps, etc., should be 
so situated as to be readily seen; an erect style of 
handwriting, less irksome to the eye than slanting 
characters, should be taught; and frequent changes 
of study or intervals of intermission should be secured, 
so as to avoid continuous work of one kind. Finally, 
school principals should be trained in the detection of 
eye disorders and in a system of notification to parents 
of discovered defects requiring attention from compe- 
tent authority. 


M. Raoul, a navy pharmacist of the first class, has 
just returned from a scientific mission to the far East. 
The object of his voyage, made on behalf of the French 
government, was to endeavor to find new plants likely 
to be of use in commerce and industry. The results of 
his mission are said to be of considerable importance, 
both from a commercial and scientific point of view. 
He penetrated into the interior of the island of Sum- 
atra, and has written with some enthusiasm on the rich- 
ness ofthe land. According to him, gold, petroleum, 
resin, India rubber, gutta percha, etc., are to be 
found there in plenty, but all cannot be utilized, be- 
cause the natives are apathetic and will not work. He 
is said to have brought back rare plants, diverse in 
variety, which it is hoped to cultivate in the French 
colonies, and some are thought to be quite new. The 
task has not been an easy one, and toward the end he 
was taken seriously ill, and had to be carried for 
thirteen days through the forest and brushwood to- 
ward the coast. Some of his assistants and carriers 
were bitten by serpents, but they appear to have been 
satisfactorily treated by injections of Dr. Calmette’s 
serum. That gentleman is director of the bacteriolo- 
gical institute of the island. 
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Miscellaneous Notes and Receipts. 

Practical Production of Medicinal Soaps, — Thiosa- 
vonal is the name of new sulphur soaps soluble in 
water. For their production sulphurized oils are used 
(Ph. Centrh.) Grube gives the following directions for 
the preparation of thiosavonal. Soft sulphur soap: 
The thick liquid thio oil is made fluid with alcohol 
and gradually mixed, while being constantly stirred, 
with an equivalent volume of potash lye which is 
likewise thinned with alcohol. The addition of large 
quantities of potash lye at one time produces separa- 
tion of sulphur, but this danger becomes less toward 
the end of the saponification. At last a small excess 
of potash lye is used. (The fact that all the thio- 
sebacic acid has saponified is indicated by the liquid 
appearing clear as a whole and a sample taken being 
clearly soluble in water as well as in alcohol.) The 
excess of alkali is neutralized by volatile fatty acid. 
The soap solution thus obtained is freed from the 
alcohol in a steam bath and boiled down to the con- 
sistency of soft salve, being occasionally tested for 
neutrality. 85 parts of this soap are mixed with 15 parts 
glycerine. The percentage of water in this mixture is 
12, that of thiosebate of potassium is 5. 


Liquid Sulphur Soap.—The mode of production is the 
saine as above described, but the soap solution is only 
boiled down to the consistency of sirup; 88 parts of 
this liquid soap are mixed with 12 parts glycerine; 
There is 29°6 per cent water in this mixture and 4 per 
cent thiosebate of potassium. Both thiosavonals may 
be readily mixed with larger quantities of. tar, the 
salvelike thiosavonal at a moderate heat. 


The mixing and determination of a new shade of 
color, in all branches of industry, such as cloth and 
carpet factories, cotton print works, dye houses, col- 
ored paper and wall paper factories, picture-printing 
establishments, paint shops, ete., as weli as in art, says 
the Fiirben Zeitung, is a very tedious and laborious 
process the way it is now performed. The testing and 
mixing of a new tint may be accomplished in a simple 
and quick manner by the dry process, using gelatine 
or glass plates for this purpose, which are dyed in all 
primary colors and some mixed colors, with all the 
gradations from light to dark of each color. If two or 
more of these colored plates are put together and held 
against the light, the effect of the mixture can be seen im- 
mnediately. Suitably arranged in a receptacle. these color- 
ed plates are the simplest and most convenient means 
of producing any desired color mixture and testing the 
effect at once. This may be regarded as a crude 
method, compared with the rotating disks already de- 
scribed in the SCIENTIFIC AMERICAN. 


Gutta Percha Paper.—According to a patented pro- 
cess, says the Rundschau, a fabric saturated with glue 
or gelatine solution and subsequently treated with 
gaseous or dissolved formaldehyde furnishes a good 
substitute for gutta percha paper. The formaldehyde 
renders the glue or gelatine insoluble in hot water and 
prevents cracking. 


For Drilling Glass.—An optician recommends the fol- 
lowing method: Dip a drill borer heated to white heat 
first into quicksilver, whereby it is excellently hardened, 
and sharpen by grinding on a whetstone. If the drill 
thus prepared is moistened with a saturated solution of 
camphor and oil of turpentine and the borehole is 
kept rather moist, glass may be drilled like wood. 


Lubricant for Plaster Moulds.—The mixtures, greases 
and oils usually employed for this purpose have the 
disadvantage of being sticky or of easily attracting 
dust. According to Puscher, this drawback is avoided 
if stearic acid is used instead. Melt one part stearic 
acid in a glass by immersing the same in boiling water 
and add four to five parts alcohol (95 per cent). Agi- 
tate the clear solution until cold, whereby a thin 
paste of very finely distributed stearic acid is formed, 
with which the moulds are coated by means ef a paint- 
ing brush. The spirit evaporates at once and leaves a 
very thin layer of stearic acid, which admits of readily 
freeing the cast from the mould. 


Leaks in steain pipes may be stopped with manga- 
nese cement, which hardens in a few hours. The com- 
position of the cement is as follows: 4 parts black man- 
ganic oxide, 10 parts litharge, 5 parts red lead, 5 parts 
unburnt limestone and 5 parts yellow ocher. - Pulverize, 
mix well and knead into dough, adding a little boiled 
linseed oil and asbestos fibers. 


Black Leather Varnish.—Into a spacious glass flask 
pour 4 liters of spirit, to this add, somewhat reduced, 
150 grammes of the finest shellac, 50 grammes of sanda 
rac and 20 grammes of mastic and dissolve completely, 
shaking frequently. To this still brittle varnish add 
100 grammes of pure Venetian turpentine. When the 
whole has dissoived uniformly clear, it is dyed deep 
black with nigrosine (aniline black) soluble in spirit or 
in water. For this purpose lampblack is also recoim- 
mended. The varnish should always be kept well 
closed up, and if it should thicken in time, owing to 
the spirit evaporating, it can be diluted again with 
spirit. The process can, of course, be carried outona 
larger scale..—Fiarben Zeitung, November 10, 1897. 
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THE GREAT TRAINING JETTY AT THE MOUTH 
OF THE COLUMBIA RIVER, OREGON. 


(Continued from first page.) 


to the bottom. The object of the mattresses was to 
form a foundation for the rock, hold it together and 
prevent it from sinking piecemeal into the sand. They 


the largest ships afloat at any state of the tide or| were laid in two long strips, each 20 feet wide, one be- 


weather. 


In constructing the jetty a double track pile trestle | north side. 


neath the trestle and one adjoining the trestle on the 
The inside mattresses were lowered from 


was built to carry out the mattresses and rock filling, | the floor of the trestle and sunk by piling rock upon 


the trestle being kept a short distance 


ahead of the rock. The bents were ’ —— 


16 feet apart and each bent consisted 
of four piles, the outer piles being 18 
feet from center to center. The bents 
were capped with timber 12 inches by 
12 inches and 22 feet long. The two 
tracks, 13 feet center to center, were laid 
directly on four lines of 12 inch by 16 
inch stringers. The pair of piles be- 
neath each track were braced with 6 
inch by 6 inch braces, 10 feet long. 

A large and powerful hydraulic or 
jet pile-driver was specially construct- 
ed for the work. It was carried upon 
four eight-wheeled trucks and revolved 
upon a turntable whose platform was 
formed of heavily trussed timbers. 
This platform was 17 feet long by 19 
feet wide and covered both tracks, its 
load being transferred to the trucks by 
box girder transoms. A circular track 
of 30 pound rail was laid upon the 
platform and a similar track was bolt- 
ed beneath the floor of the pile-driver. 
The latter was 64 feet long, and was so 
arranged that the gins, hammer, etc., 
at one end balanced the boiler, tank, 
fuel, etc., at the other end. A stout 
pyramidal gallows-frame was built 
above the track circle, from which a 
set of heavy hog chains led down to 
the ends of pile-driver floor or frame, 
thus relieving it of bending strains and 
allowing it to be kept up to level. 
The engine, which was placed over the 
track circle, turned the driver, pro- 
pelled it on the rails, and huisted and 
drove the piles. A pump for working 
the hydraulic jet was located ona plat- 
form attached to the side of the driver. 
From the pump the water was led by 
a 44-inch hose to a V-shaped coup- 
ling, from which it was conducted by 
two 214-inch branches to a couple of pipes which were 
loosely attached on each side of the pile by means of 
staples, the bottom of the pipes terminating near the 
foot of the pile. 

When a pile was to be driven, the pile-driver was 
swung around, and a hoisting rope, which passed over 
the sheave at the top of the gins, was made fast to 
the large end of one of the piles on the tender. The 
two jet pipes were then fastened loosely down each 
side of the pile, and the pile was hoisted, swung 
round and lowered into position. The pump was 
then set to work, and the weight of the pile and the 
hammer— the latter 
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THE JET PILE-DRIVER USED IN CONSTRUCTING THE TRESTLE, 


them. 
four beuts) long and 5 feet thick. Those on the out- 
side were 20 feet by 20 feet in area and 3 feet in thick- 
ness. They were all built of brush and poles, with five 
or seven stops alternating in direction on the layers of 
brush and securely fastened by wire or rope to the 
poles. The placing of the outside line of mattresses 
in position necessitated the construction of special 
launching cars. These consisted of flat cars on which 
frames or platforius measuring 20 by 24 feet were car- 
ried upon rollers. The mattresses were brought to the 
site on these cars and, by means of a tripping gear and 


carried from five to eight tons each. These were made 
up in trains of ten or a dozen cars and hauled out to 
the end of the jetty, where the rock was dumped onto 
the newly laid mattresses. The dumping was done by 
means of a rack and pinion, and was so expeditious 
that two men could dump twenty cars of rock in five 
minutes. When the jetty was nearing completion, 
three spurs were run out for the pur- 
pose of protecting the shore line. The 
first two were washed out by heavy 
surf, but the third attempt was more 
successful, and a substantial break- 
water now extends from a point near 
the commencement of the jetty proper 
across the dock in a southeasterly di- 
rection a distance of about half a mile. 

In a work of this magnitude the 
total quantities of material reach re- 
markable figures. In the present case 
the material in the jetty and its groins 
includes over half a million lineal feet 
of piling, nearly four million feet of 
sawed lumber and about one million 
tons of rock. 

The construction of this important 
work has served to call public attention 
to the rapidly growing commerce of 
the Northwest, and the part which 
the Columbia River with its tributaries 
is destined to play in developing the 
States of Oregon, Washington, Mon- 
tana and Idaho. This wonderful river 
drains a territory fully four times as 
large as all the New England States 
combined. For a distance of 560 miles 
from its mouth there is but one serious 
obstacle to navigation, the Cascade 
Rapids, and this nay now be passed 
by way of the splendid lock recently 
completed by the government engi- 
neers. There is every reason to be- 
lieve that the dream of John Jacob 
Astor, the founder of Astoria, at the 
mouth of the river, will ultimately be 
realized, and that its growth will 
rapidly entitle it to a leading position 
among the centers of commerce on the 
Pacific coast. Our thanks are due to 
Mr. M. J. Kinney and Mr. Robert Gib- 
son, of Astoria, Oregon, for the illus- 
trations and data used in preparation 


They were 20 feet wide, 64 feet (the length of | of the present article. 


———_§|_o+ 2+ 
A Cheap Ruby Lamp. 

An inexpensive dark room lamp may be easily made 
from an empty tin (a one pound French coffee tin does 
admirably). One inch from the top, and parallel with 
it, by means of a small file, cut a slit 3 inches in length, 
and quite underneath it cut another one parallel with 
the bottom of the tin, 1 inch from it, and the same 
length as that above it (8 inches). Now, from the ends 
of the slits already made cut two slits (which, if pro- 
perly done, will be parallel to each other), so as to take 

a@ square quite out 


being lowered onto 
the head of the pile 
—caused it to settle 
as the jets of water 
loosened the sand. 
The average rate of 
sinking was 10 feet 
per minute. When 
the water jet had 
sunk it nearly to 
grade, a few taps of 
the hammer com- 
pleted the work. As 
soon as the pipes and 
hose had been dis- 
connected, the sand 
closed tightly about 
the pile, giving it the 
necessary frictional 
resistance and _ bear- 
ing power. It was 
not necessary to 
build any temporary 
platform for cutting 
off the piles. This 
was done when they 
lav on the gridiron 
before the driving, a 
uark on the hammer 
serving to indicate 
during the sinking 
when the proper 
level had been reached. The driver was then swung 
round again to the tender, and a cap was picked up, 


—— 
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brought round to the front, laid in place and drift- 


bolted, similar operations being gone through in laying 
the stringers and rails. 

After a certain length of trestle had been completed, 
the brush mattresses or fascines were built and sunk 


DUMPING ROCK AFTER MATTRESSES HAVE BEEN LAID IN PLACE. 


tripping lines, the platform was given a sufficient pitch 
to slide the mattresses off into the water. 

The rock for the jetty was quarried on the banks of 
the Columbia River and towed in barges to the docks 
at the shore end of the structure. Here it was hoisted 
by steam derricks onto self-righting dump cars, of the 


: of the side of the 
tin. A double piece 
of ruby fabric is now 
to be glued over this 
square hole. Now in 
the center of the bot- 
tom a circular hole 
of % inch in dia- 
meter is to be cut (by 
means of a flat file 
or an old knife). A 
piece of tin, 4% inch 
less in width than 
the diameter of the 
tin, is to be bent in 
the shape of a V, 
with a piece protrud- 
ing on each side. 
This is now to be 
soldered inverted to 
the bottom of the tin, 
over the hole, so as 
to prevent any light 
escaping from the 
hole, which is for the 
purpose of ventila- 
tion. A tin tack is 
now to be driven 
through the lid of the 
tin (point inward) 
and its head soldered 
to the lid of the tin. 
By pressing a night light or small piece of candle on the 
point of the tack, and placing the tin in its lid, we have 
an inexpensive ruby lamp. When required for use with 
isochromatic plates, fasten a piece of yellow fabric over 
the ruby by means of elastic bands at top and bottom. 
The brighter the tin is inside, the better, for the sides 


pattern shown in the front page engraving, which! then act as a reflector.—Photographic News, 
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HIGH ELECTROMOTIVE FORCE. 
PROF, JOHN TROWBRIDGE. 

I have lately perfected a large plant for the study of 
the discharges of electricity through gases which I be- 
lieve is more extended, and on a larger scale, than any 
at present in existence ; and I have obtained some re- 
sults with it, especially in the subject of high electro- 
motive force, which throw light upon many mooted 
points. The source of electricity which produces the 
electrical discharges is obtained from ten thousand 
storage cells. From these cells I obtain very approxi- 
mately twenty thousand volts, and by means of a 
peculiar apparatus called Planté’s rheostatic machine, 
I am enabled to obtain over one million volts—which 
enables me to experiment with powerful discharges in 
air, more than four feet in length. 

By the employment of storage cells in the subject of 
the discharges of electricity through gases, one can 
form a fair estimate of the amount of energy that is 
employed to produce the desired effects—for instance, 
the X rays; while with the use of electrical machines 
or induction coils and transformers it is extremely dif- 
ficult, if not impossible, to form an accurate estimate. 
Fig. 1 is an illustration of the type of cells of which the 
battery consists. Each cell is composed of a test tube 
5% inches long and 3 of an inch internal diameter con- 
taining two strips of lead which are separated from 
each other by rubber bands and are immersed in 
dilute sulphuric acid. The surfaces of the lead strips 
are roughened by a mechanical device, and the cells 
are charged in multiple circuit by means of a dynamo 
machine. When the cells are properly formed, each 
one gives two volts and has an internal resistance of 
one-quarter of an ohm. The problem of insulating 
these cells was a serious one; but it was practically 
solved by mounting the cells in sets of threes, in 
holes bored in a block of wood which had been care- 
fully boiled in paraffine. The mechanician of the lab- 
oratory, Mr. George Thompson, devised a simple switch 
board which enables me to throw the cells into multi- 
ple or into series—to use the entire ten thousand, or 
suitable portions of this number. The battery gives 
eight amperes of current with twenty thousand volts, 
and this amount of energy is amply sufficient to killa 
man. By accident an operator received the shock from 
only one thousand of the cells and was badly shocked 
and burned. It is prudent therefore in experimenting 
with this battery to use rubber gloves, even in throw- 
ing the switches, and it is recommended to employ only 
one hand covered with a rubber glove and to keep 
the other hand in a 
pocket. 

1 had at first in- 
tended to use this 
large battery in the 
study of electrical 
discharges through 
Crookes tukes, but I 
speedily found that 
X rays could not be 
excited by a differ- 
ence of potential re- 
presented by twenty 
thousand volts. I 
found that at least 
one hundred thou- 
sand volts were ne- 
cessary to produce 
them strongly, and 
I, therefore, resolved 
toconstruct a Planté 
rhecstatic machine. 
This machine is sim- 
ply an apparatus by 
means of which Ley- 
den jars are first 
charged in parallel 
and are then dis- 
charged in series or 
by cascade. That is, 
all the inside coat- 
ings of the jars are 
connected to the ne- 
gative terminal of 
the ten thousand 
cells, and all the out- 
side coatings are 
connected to the 
positive terminal of 
the cells. When the 
cells are charged, the 
inside of one Leyden 
jar is connected to 
the outside of the 
next, and so on. 
In this way a very 
high electromotive force can be obtained. I use sixty 
Leyden jars in the form of plates of glass 15 x 18 
inches coated on both sides with tinfoil. Starting with 
twenty thousand volts, I can exalt this to one million 
two hundred thousand volts. The accompanying illus- 
tration (Fig. 2) shows the Planté machine. The me- 
chanician of the laboratory has introduced a notable 


improvement in the apparatus of Planté. Instead of 
a revolving commutator such as was used by the latter, 
Mr. Thompson employed lever arms, by weans of 
which the jars were first charged in parallel and then 
discharged in series. It was found that the apparatus 
desigued by Planté could not be used for higher volt- 
ages than one or two thousand without serious error 
and loss. By means of this apparatus I can study elec- 
trical discharges at least four feet in length--of great 
body—which are produced by an electromotive force 
of one million two hundred thousand volts. This ap- 
paratus possesses the great advantage that it enables 
one to obtain a fairly exact measure of such high volt- 
age. When we reflect that the trolley car employs only 


PK 


Fig. 1.-THE CELLS. 


five hundred volts, and in the system of transmission 
of power from Niagara Falls it is proposed to use only 
ten thousand volts, it is evident that the effects pro- 
duced by voltages of over a million must be of great 
scientific interest. 

The study of such high electromotive forces immedi- 
ately showed that previous estimates of the electromo- 
tive force necessary to produce a spark of a certain 
length were highly erroneous. For instance, Heyde- 
weiler, a Gerinan investigator, believes that Prof. Elihu 
Thomson’s statement, that aspark of five feet inlength 
which he produced required a voltage of five hundred 
thousand, is very wide of the mark, and Heydeweiler 
maintains that one hundred thousand would be nearer 
the truth. I find that even Prof. Thomson’s estimate 
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Fig. 2—PLANTE RHEOSTATIC MACHINE. 


must be more than doubled. Experiments with my 
apparatus show conclusively that the length of the 
electric spark between points separated by more than 
one inch varies directly with the electromotive force. 
A spark forty-eight to fifty inches in length requires an 
electromotive force of one million two hundred thou- 
sand volts, and a discharge of lightning one mile long 
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would therefore require the enormous number of over 
one hundred million volts. In reflecting upon the de- 
velopment of such enormous energy in the air we can 
understand why telephone bells ring during a thunder 
storm; why subsidiary sparks occur in networks of 
wires; and why telegraphic messages are interrupted. 
The world beneath the thunderstorm throbs and pul- 
sates with the oscillatory discharges of lightning. 

One of the most interesting results of ny study of pow- 
erful disruptive discharges is the discovery that such 
discharges will pass through glass tubes which are ex- 
hausted to such a high degree that they are said to con- 
tain a vacuum ; for the eight-inch spark of a Ruhmkorft 
coil prefers to jump around the tube to passing through 
the extremely rarefied space in the interior of the tube. 
Such tubes, however, are brilliantly lighted by a differ- 
ence of potential of a million volts and readily show 
the X rays, and exhibit the skeleton of the hand 
ina fluoroscope. The so-called brush discharge from 
the positive terminal of the Planté machine extends 
visibly to a distance of over a foot. If the hand is ex- 
posed to this brush, it produces the well known X ray 
burn, such as various investigators have received in 
taking photographs of the skeletons of their hands, or 
in testing the condition of Crookes tubes by exposing 
their hands before a fluoroscope. The skin of the hand 
becomes irritable and turns a bright red color, especial- 


tly after exposure to cold winds. 


This result interested me greatly; for it proved that 
the so-called X ray burn could be produced by the 
brush discharge of very high electromotive force. The 
extent of the influence of this powerful brush discharge 
is very great. For instance, photographic plates ina 
plate holder carefully insulated from the ground and 
covered with a plate of glass half an inch in thick- 
ness show the inductive action of the brush discharge 
from the positive terminal, which is distant at least a 
foot. These inductive effects are manifested by star- 
shaped figures on a photographic plate. They are sur- 
rounded by dark clouds. When the burn on the back 
of one’s hand produced by such brush discharges is 
examined by a microscope, similar centers of disturb- 
ance (in this case points of inflammation) are seen. Al- 
though the Leyden jars of my machine are carefully 
insulated on supports of vulcanite which are mounted 
on dry wood, which in turn is supported on rubber, 
I can obtain a discharge of more than two feet in 
length when I bring a point connected to the steam 
pipes to the neighborhood of one terminal of the ma- 
chine. The other terminal of the machine is carefully 
insulated. This ex- 
periment shows con- 
clusively that it-is of 
no use to insulate 
lightning rods. My 
experiments thus far 
show that no vacu- 
um which I ean pro- 
duce can resist the 
discharges which are 
caused by one mil- 
lion volts. It now 
becomes an interest- 
ing question whether 
there exists mechan- 
ical or chemical 
means by which a 
so-called vacuum can 
be produced which 
will resist such dis- 
charges. 

—_——C¢o-——__— 

ACCORDING to The 
London Electrician, 
a curious accident re- 
cently happened to 
a gas engine in the 
works of Messrs. 
Nalder Brothers & 
Thompson, London. 
Owing to a flaw in 
the shaft, it sudden- 
Jy snapped off short 
outside the bearing. 
The flywheel, weigh- 
ing 780 pounds, and 
the pulley were thus 
dropped on the floor 
while running at a 
rate of 300 revolu- 
tions per minute. 
Fortunately the belt 
remained on the pul- 
ley, and pulled up 
the flywheel without 
any serious damage 
resulting. A motor company was immediately tele- 
phoned, and forwarded at once an alternating current 
motor, by the aid of which the shops were running 


again the same evening. 


—>+ oe 
THE art of making stockings ina frame was invented 
by the Rev. Mr. Lee in 1589. 
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Manufacture of Wax Cloth, Leather Cloth, etc. 


The name wax cloth carries us back to those ancient 
days, several decades removed, when it was really at- 
tempted to waterproof materials by means of bees’ wax 
or waxlike substances. At present everybody uses oils 
or varnishes, also rubber; the latter goods would be 
distinguished byname. Thetexture,says The Gumuui- 
Zeitung, may be coarse or fine, but it should be homo- 
geneous. Linseed oil, admixed or not with resins and 
other oils, is the chief ingredient which is generally 
applied to the stretched texture. When this is done 
by hand and brush, an almost obsolete process, of 
course, the first cloth is stretched near the floor and the 
others are fixed in succession above it, as the work pro- 
ceeds. For large pieces tire hand brush does not answer. 
Machines do their work more uniformly. The first 
coat requires the greatest care; the second coat may be 
applied as soon as the first varnish is no longer sticky 
or after thoroughly drying and rubbing the first skin, 
in order to remove all Knots and blisters, ete. No 
color is admixed to the oil furnishing the first skin. A 
good wax cloth generally gets three layers and a fur- 
ther facing with a transparent varnish, mostly copal, 
diluted with oil of turpentine or petroleum. The 
layers of coloring matters should always be very thin. 
Wax cloth works are not desirable neighbors ; the dry- 
ing processes are apt to be malodorous. The first coat 
applied to canvas for packing should also be linseed 
oil, without any dye, lest the stuff should crack. The 
black color is produced by means of soot; the texture 
miust be loose. The leather cloth, which came over 
from America about 1860, has a base of very firm and 
smooth cotton texture. This is stretched over rolls; 
the first coat consists of a solution of rubber in petro- 
leum. Before this has completely dried, very finely 
powdered materials, French chalk, magnesia, ocher, 
zine oxide, English red, ultramarine, soot, etc., are 
spread on the cloth ; the sieves are pieces of silk gauze 
kept in reciprocating motion. The excess of powder 
is removed by means of soft brushes, and one or more 
coats of varnish are then applied; the outer skin 
should always be a transparent varnish. The tar 
which is to render sail cloth waterproof must be boiled 
for some time in closed retorts in order to get rid of the 
more liquid constituents; the distillation products of 
this operation are, of course, collected. Heavy cloth is 
tarred on both sides, and is not, as arule, elastic. The 
admixtures to tar, certain soaps, rubber, tar oils, etc., 
do not supply any cheaper articles. 

— 8 
PUEBLO ARTS AND INDUSTRIES, 
BY COSMOS MINDELEFF. 

In arecent annual report of the Bureau of Ameri- 
can Ethnology there appears a full and complete trans 
lation of an old Spanish document which is of the 
greatest importance, not only to the better understand- 
ing of the events which led up to and followed the 
Spanish discovery and conquest of the region we now 
term New Mexico and Arizona, but also to the student 
of Pueblo art and culture. The document referred to 
is Castanheda’s narrative of the Coronado expedition, 
made in 1540, and has a curious history. Its import- 
ance is indicated by the fact that, of the hundreds of 
books and special articles which have been written 
about the Southwest, probably not one was finished 
without more or less extended reference to Castaneda. 
Yet, up to this time no complete translation into 
English had been printed, and, what is more strange, 
the fragments we have had were all, with one excep- 
tion, taken from a French translation, while the 
Spanish text has been for many years in the custody 
of the Lenox Library, in New York City. 

The narrative was written about 1560, some twenty 
years after the expedition, but, although search has 
been made for the original in Simancas, Madrid and 
Seville, where there are extensive collections of Spanish 
documents, it has not yet been found. The copy now 
in the Lenox Library was made at Seville in 1596, and 
is the one used by Ternaux-Compaus in preparing a 
translation into French, published in 1888, in his ‘t Col- 
lection of Voyages.” This French translation has now 
been shown to be very defective, for the Spanish was 
sometimes rendered with great freedom, and in several 
eases the translator failed to understand what the 
original writer endeavored to relate. Notwithstanding 
these radical defects, the French translation has been 
the source of practically all the knowledge of Cas- 
tafieda’s account that we have, and the publication of 
a complete English translation from the Spanish text 
will be of great value, especially as the publication 
is accompanied by the Spanish text itself, and by 
numerous related documents, in the original Spanish, 
with English translations, consisting of other descrip- 
tions of the same expedition. The translation was 
made by George Parker Winship, of Harvard Univer- 
sity, than whom no one could be more competent, and 
he is also the author of the article referred to which 
is printed under the title ‘‘The Coronado Expedition, 
1540-1542,” in the annual report of the bureau re- 
ferred to. 

The value of Castaneda’s narrative is largely in the 
graphic and, on the whole, consistent account he gives 
of the Pueblo Indians of 1540, their houses, manners 


and customs, arts and industries. The general truth- 
fulness of the aceount is apparent, aside from all other 
proofs, from the fact that, although more than three 
and one-half centuries have elapsed since the Coronado 
expedition boldly plunged into the unknown country 
north of the Gila River, and eventually reached the 
Pueblo country, Castaneda’s descriptions of the man- 
ners and customs of the Indians might almost have 
been written by a careful observer who traveled 
through the country fifteen or twenty years ago, before 
the advent of the railroads. 

For over thirty years following the Pacific Railroad 
surveys in 1853-54, which practically first brought the 
Pueblos under our notice, there were tremendous con- 
troversies as to the location of the ‘‘seven cities of 
Cibola,” the search for which was the prime cause of 
the Coronado expedition. It is now universally ad- 
mitted that the Province of Cibola of 1540 and the Zuni 


country of to-day are the same, and this complete | 


identification adds much to the value of Castaneda’s 
narrative. At the time he wrote the Zunhis lived in 
seven villages located in the valley of the Zuni River, 
within a short distance of each other. One of these, 
called Haloua, has been partly covered by the modern 
village of Zuni, built over its remains, while the others 
are located by well marked ruins in the vicinity. 

The houses are described by Castaneda as being 
ordinarily three or four stories high, but consisting 
sometimes of seven stories, all with flat roofs. They 
did not have doors below, but the people used ladders, 
which could be lifted up like a drawbridge, and so the 
men could go up to the corridors (or terraces) which 
were on the inside of the village. The doors opened 
on these terraces, which served as streets. A reference 
to the illustration, showing some terraced houses in 
modern Zuni, will demonstrate the essential accuracy 
of this description. The overhanging roofs shown here 
are mentioned also in the old narrative, and alinost the 
only modern innovations to be seen are the dome 
shaped structure in the foreground, whichis a baking 
oven patterned after those of the Mexicans, and the 
chimneys. The latter, although not of aboriginal 
origin, are one of the most picturesque features of the 
Pueblo villages. 

Externally the chinineys consist of one or more old 
water jars of pottery, with the bottoms knocked out. 
The pots are placed one above another, sometimes in a 
series of seven or eight, and usually rest on a plinth or 
base of masonry or of adobe. In the interior there is 
often am elaborate smoke hood, formed of small sticks 
covered with clay, like that shown on the right of the 
picture illustrating Hopi grinding and bread making. 
Sometimes the hood is formed of slabs of stone, cleverly 
fitted and keyed together. Under the hood there is a 
fireplace of stone, and the whole structure is commonly 
placed in acorner of a room, the walls of which fur- 
nish two sides of it. 

The illustration of terraced houses in Zuni shows 
also some of the roof trap doors which are described in 
the ancient narrative as being ‘* like the hatchway of a 
ship,” for that peculiar construction has come down to 
the present day unchanged by the lapse of centuries. 
In the olden days, and to a large extent now, access to 
the first story rooms could be had only through these 
trap doors, as no large openings were made in the first 
story wall. Ladders are used from the ground to the 
first roof or terrace, and from this other ladders de- 
scended into the rooms. 

When the Spanish soldiers led by Coronado stormed 
the first of the ‘‘seven cities of Cibola” they were fee- 
ble and worn out by long journeying and lack of food, 
but after an hour of stubborn fighting they conquered 
and took possession of the houses, where they found 
an abundance of food; for the Zuhis of old, like their 
modern descendants, were a provident people and laid 
by great stores of food. It is no uncommon thing to- 
day to find supplies sufficient for three or four years 
carefully put away in the inner rooms of the terraced 
houses. This trait, which is entirely at variance with 
the improvidence which characterizes nearly all the 
other Indian tribes, isone of the peculiarities of the 
Pueblos; and until law and order were established by 
the American conquest of the country in 1846, it made 
these people the target of numerous attacks by the 
surrounding wild tribes—the Utes, Navahos, Coman- 
ches and Apaches—who found in the Pueblo homes 
convenient and never failing storehouses, from which 
they could draw supplies of food. 

The Pueblo Indians have always been successful 
farmers, and even under the unfavorable conditions 
which prevail in the sub-arid region where their homes 
are located, they seldom fail to secure good crops. In 
the dry, clear atmosphere for which New Mexico and 
Arizona are noted, food is easily preserved, and almost 
everything is dried for future use. Meat of all kinds is 
merely cut into long strips and hung in the open air 
for a few days, after which it will keep indefinitely. In 
the late summer and autumn months the somewhat 
somber yellowish gray tone of the houses is enlivened 
by strings of red peppers hung on the walls or festooned 
from the tops of the ladders; split squashes line the 


whole, or with bushels and bushels of corn, dark blue, 
white, and parti-colored. 

In fact, corn has always been the staple, the main re- 
lianee of these people. Among the Moki towns in north- 
ern Arizona, where the conditions are very unfavorable, 
large crops are raised without irrigation, although the 
average white farmer would be hard pushed to harvest 
the amount of seed he put into the ground. The 
methods followed are peculiarand distinctively Indian. 
The seed is always planted in what appears to be pure 
sand, generally in the bed of some intermitten! stream 
or drainage channel, where deep down in the ground 
there is always a little moisture. The seed is planted 
at a great depth, often two feet or more; holes are 
1uade with a planting stick and a small handful of grain 
is dropped into each. The plants come up in thick 
cluinps, instead of in rows, and are not thinned out ; 
for when the suinmer rains come the water flows in its 
natural channels, and only heavy clumps could with- 
stand its force. 

The native corn or maize has practically disappeared 
within the past ten years. This is much to be regret- 
ted, for in sweetness and delicacy of flavor it was much 
superior to many of our so-called sugar corns. Perhaps 
in some remote districts away from the traveled routes 
it may still be found, but elsewhere the partial settle- 
ment of the country by whites and the constant pas- 
sage of wagons has destroyed it. Where wagons go, 
there American corn is carried to feed the horses, and 
the Indians, tempted by the larger grain of our corn, 
have picked up the waste and planted it in their fields. 
The well known facility with which corn cross-fer- 
tilizes has done the rest, and the native species are now 
almost extinct. 

However, corn is to-day, as it has always been, the 
distinctive Indian grain, and they have many ways of 
preparing it for food, but the bulk of the crop is dried, 
and, as occasion demands, is made up into bread. The 
illustration, which is from a photograph of a model in 
the National Museum in Washington, shows a group 
of Moki (oras they call themselves, Hopi) women and 
girls preparing piki or paper bread. In one room in 
each house there is a binlike trough along one side, 
placed directly on the floor and framed in with low 
slabs of stone set on edge. This bin is divided by 
transverse pieces of stone into three or four compart- 
ments, and in each of these there is mounted on a 
slight incline a flat piece of rough stone, usualiy black 
lava, which is abundant in that country. This is the 
metatl of the Aztecs, the mitata of the Mokis, and in 
connection with a small piece of flat stone which is 
rubbed back and forth over the lava slab, is the grind- 
ing mill of these people. 

The corn, having been previously soaked in water to 
loosen the hard outer skin, is thrown into the first 
compartment, where it is rubbed between the stones 
into acoarse meal. This is passed over into the next 
compartment, where it is ground finer, and then into 
the next, where it emerges in a fine meal, as fine as our 
wheaten flour. Castafieda, in his account of Cibola, says 
that a special room is set apart for the grinding of the 
corn, and that this room contains a furnace and three 
stones made fast in masonry. Three women sit down 
before these stones; the first crushes the grain, the 
the second brays it, and the third reduces it entirely to 
powder. Theaccuracy of this description is apparent. 

The fine powder which comes from the third grind- 
ing is mixed with water to a thin batter, which another 
woman spreads with her hand on a heated stone, and 
immediately after peels off a thin layer about the 
thickness of heavy manila paper. A number of sheets of 
this peculiar bread are shown piled up in the center of 
the picture in front of the mealing bin. Ordinarily it 
isof a dark blue color, as it is made from blue corn, 
but for ceremonial feasting it is made of pink, or yel- 
low, or white, or variegated corn, and in each case 
partakes of the color of the grain. When fresh, this 
bread is quite palatable, but when a day old it be- 
comes very brittle; and, as it is usually made without 
salt, it tastes much like sawdust. , 

The flat stones on which the paper bread is baked, 
one of which is shown on the extreme right of the 
picture, are considered very valuable and often de- 
scend from mother to daughter through many genera- 
tions. Their manufacture is a secret process, carried 
on only by certain old women of the tribe at a distance 
from the villages and accompanied by numerous rites 
and ceremonies. A certain kind of stone must be se- 
lected in the first place, and it must be of even grain 
and free from cracks or flaws. Then, after being 
rubbed smooth, it is treated with pitch and perhaps 
other ingredients, with frequent exposures to fire and 
smoke, and at intervals certain incantations and 
formulas must be repeated. At one stage in the prepa- 
ration the strictest silence must be observed, as, it is said, 
a single word spoken then will crack the tablet. If all 
goes well, the final product is a stone of jet black color, 
instead of the light yellowish gray of the original 
sandstone slab, with a highly polished surface, from 
which the flakes of paper bread peel off readily. If, 
however, there was any flaw in the stone, or if some of 


tops of the raised copings, while hundreds of square! the formulas or incantations were omitted or wrongly 
feet of the roofs are covered with peaches, split and| pronounced or spoken in the wrong order, the stone 
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will crack when exposed to the fire and will be worth-|only by the maidens of the tribe, and by them only The Current Number of the Supplement. 
less. It will be noticed that the stone is mounted |from puberty until marriage. The custom appears to] The SCIENTIFIC AMERICAN SUPPLEMENT for the 
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themselves sing to this accompaniment. The rub-|These disks have a symbolical meaning and are thought | the Franklin Institute recommends the award of the 
bing is always done by a motion of the body from]|to represent the squash flower, itself the symbol of fer-| John Scott Legacy Medal and Premium. The second 
the hips, the arms being held rigid. At intervals the] tility among these people. After marriage the women | installment of Prof. Octave Chanute’s ‘‘ Gliding Experi- 
grinding stone is moved with one hand alone, while] always wear their hair in two short queues wound and| ments ” is of rare interest to all who care for modern 


with the other the corn or coarse meal is gathered up| tied with a ribbonlike strip of their own weaving. aviation. It is splendidly illustrated by 14 engravings 
from the bottom and sides of the bin and placed above 0 made from instantaneous photographs. ‘‘ The Mineral 
it. As the small stone is worked with a slight rock- A ‘Telephone for the Submarine Boat, Statistics for 1897” gives important statistics of min- 
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tained. The description of this simple but effective mill] week’s issue. This vessel can be connected telephoni-| tion and is reterred to elsewhere. Many of our new 
by Castafieda in 1540 shows that it was the same then | cally by calling up ‘'3041 Baltimore.” The tests have] subscribers are possibly not familiar with the features 
as it is now and that it is of distinctly aboriginal origin. | been very successful and there was no difficulty in com-| of our SUPPLEMENT. All our readers who can afford 

The peculiar style of hair dressing is shown by the} municating with Washington. The wire is stored on|to do so would find it to their advantage to become 
two figures at the left of the picture. The hair isso worn | a reel and is inclosed in a watertight tube. subscribers to both our papers. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


CoMPOUND GAS ENGINE.—Edward R. 
Bales, Centralia, Ill. This engine is designed to reduce 
vibration to a minimum, to run with a comparatively 
smal] flywheel, and to utilize the motive agent to the 
fullest extent. It has two high pressure cylinders, their 
working strokes alternating, discharging into a receiver, 
and a low pressure cylinder having valved commu- 
nication with the receiver, the low pressure cylinder 
being driven alternately by the exhaust gases from the 
high pressure cylinders. The arrangement is such that a 
continuous impulse is given to the main driving shaft 
while the engine is at work, and all parts are so com- 
pletely counterbalanced that there is but little vibra- 
tion. 

SLow CoMBUSTION FURNACE. —August 
Pampus, Kiel, Germany. This furnace has a fire box 
with two passages in its opposite walls, one passage bav- 
ing a series of apertures conducting the draught upward 
and into the fire box and the other passage having aper- 
tures conducting the draught downward from the upper 
portion of the fire box into the lower part. The air is 
thus conducted along the whole column of fuel in such a 
manner that the gases are completely saturated there- 
with, causing an energetic production of heat and increas- 
ing the capacity of the apparatus. The invention is 
designed for use with stoves as well as boiler furnaces. 


Railway Appliances. 


Car BRAKE.—Benjamin Jay Cobb, 
Shreveport, La. According to this invention the brake 
beams and complementary parts are raised above or level 
with the axles of the wheels, that persons lying on the 
track may not be struck by the car passing over them. A 
lever extends vertically adjacent to the inner side of each 
wheel and carries at its lower end a brake shoe, beams 
connecting the levers in pairs, while additional levers are 
connected to the beams. A link connects the additional 
levers with each other, and means are provided for ap- 
plying power to one of the levers, the shoes swinging 
awvay from the wheels when the levers are not positively 
actuated. 7 


TURNTABLE.— Gabriel Rohrbach, 
Del Rio, Texas. This invention relates to an improve- 
ment on a formerly patented invention of the same in- 
ventor, comprising an operating device consisting of 
clutch dogs adapted to engage a circular rail, a vertical 
shaft carrying a horizontal bar engaged at opposite ends 
to the clutch dogs, links connected to the clutch dogs by 
which their angular position may be changed, and a lever 
for operating the links. There are spring connections 
between the levers and links, and means for oscillating 
the vertical shaft, a long leverage being used when 
the turntable is started and a short leverage after it is 
under way. 


RAILROAD Raru.—Alexander J. Gor- 
don, Philadelphia, Pa. For especial use for street sur- 
face cars, this rail is arranged to permit of conveniently 
replacing its worn-out head without disturbing the base 
and webbed portions and the pavement in which these 
pirts are embedded. With this idea the base has a web 
formed at its upper end with a fork between the members 
of which is fitted a depending flange of the head, the 
flange having at its lower edge notches for the bolts of 
stay rods formed at their ends with bolts passing through 
the fork, thereby fastening the flange of the head in place 
in the fork of the base. 


Electrical, 


CaLuL Box SystTEM.—William T. 
Budds, Charleston, S. C. In wiring between a main 
oftice alarm and a series of operating call boxes, this in- 
vention provides a system whereby, should the metallic 
circuit be broken or grounded, the alarm may still be 
turned in from any one of the boxes. A break may be 


quickly located, without an expert lineman, by sending a : 


messenger to ring in the several call boxes, none of which 
are put out of connection with the main office. A motor 
operates a circuit controlling wheel on one side of which 
is a segmental hlock-of insulating material, a metallic 
plate on,the block being insulated from the body of the 
wheel, while brushes normally resting on the plate have 
connection with line wires and a ground wire has con- 
nection with the body of the wheel. 


Bicycles, Ete. 


BICYCLE ALARM.— Fred B. Sanders, 
North Bend, Pa. According to this invention a spring- 
pressed lever clipped to the under side of the handle bar 
may be pressed up to force downward a rod at whose 
lower end is journaled a friction “heel, bringing such 
wheel in contact with the tire. the shaft of the friction 
wheel also carrying the wings of a blower inclosed in a 
casing provided with a whistle. Normally the spring- 
pressed lever holds the friction wheel out of contact with 
the tire, but when such lever is drawn up under or at the 
side of the handle bar, the friction wheel engages the 
tire and causes the wings of the blower to be rotated, 
thus sounding the whistle as long as the lever is so 
pressed upon. 


Miscellaneous, 


AMALGAMATOR.—Julius Jean, Globe- 
ville, Col. For separating the precious metals, as 
wold. and silver, from their ores, this invention pro- 
vi les an apparatus designed to make such separation 
:ractically complete and which may be operated with 
compasatively little labor. It comprises a frame mounted 
to slide on rods at its corners and to be raised by a cross 
head and screw, an inclined trough, copper-lined, extend- 
ing longitudinally through the frame, there being a comb 
at its discharge end, while below this trough is a second 
trough having a depression for mercury, there being a 
receiving trough below, and a funnel supported by the 
frame within a box. 


WIRE STRETCHER. — William T. 
McNeill, Stoneburg, Texas. This stretcher has a body 
portion shaped to embrace a post, and in which ig ful- 
crumed a lever adjustably connected with an angular 


pull bar, while a clasp consisting of a body bar, and 
having a lug and cam, is connected with the pull bar, 
there being a projection from the body to which is at. 
tached a second clasp, both clasps being reversible. By 
this device the wire may be quickly and conveniently 
placed under any desired tension and go held as long as 
desired, or the device may be utilized for drawing the 
ends of a broken wire together, or the ends of opposing 
wires, that they may be brought together and connected 
under tension. 


HOOF SPREADER. — Philip De Loria, 
Lake Placid, N. Y. This device comprises a screw 
adapted to be mounted loosely in the toe of a horse’s 
hoof, a block bearing against the inner side of the toe 
of the shoe having an eye loosely receiving the screw, 
there being an arm pivoted to each end of the block, the 
arms being extended rearward and adapted to engage the 
quarters of the hoof, while a crosshead threaded on the 
screw has sliding connection with the arms. As the 
screw is turned in the hoof, the crosshead is moved 
forward and backward, and the spreading pressure on 
the quarters may be regulated to cure the hoof of ab- 
normal contraction. 


MILK PAIL STRAINER. — Angus D. 
McLellan, Crystal, North Dakota. To prevent extrane- 
ous impurities from dropping into the milk during the 
milking operation, the cover of the pail, according to 
this invention, is made with a central opening surround- 
ed by a metallic flange, there being over such opening a 
sieve, at one end of which is a plate to receive impurities. 
Within the flange is a casing communicating by a per- 
pendicular tube with a funnel through which the milk is 
received, one end of the casing being inclined or beveled 
to direct the milk at an inclination against the sieve and 
throw the impurities upon the plate. 


SAFETY ENVELOPE.—Ruth N. Smith, 
Patchogue, N. Y. The blank for this envelope has two 
foldable end flaps on which are locking tabs that may 
engage slots in the flaps, and two side flaps, one of 
which is adapted for side folding and has a keeper band 
produced by two spaced slots, while the opposite flap is 
narrowed toward the free end, on which is a lateral 
locking tab, the tab and the neck of the flap being 
adapted to pass below the keeper band when the en- 
velope 1s folded, and the lateral tab to be interlocked 
with a single slot in the front side of the envelope. The 
envelope is formed of a single sheet, and is designed 
primarily as a closure for letters, but may be made as a 
safety cover of thin sheet metal, such as light tin or 
aluminum, for the preservation of valuable documents. 


SALES SLIP ENVELOPE.— William De 
Witt Bates, Grafton, N. D. Torender the use of sales 
slips more convenient and reduce their cost, this en- 
velope is made of ordinary manila paper and entirely 
closed except for a narrow transverse slot across the 
face near one end, through which the end of theslip 
projects, the envelope being aleo provided with a car- 
bonized or copying surface upon the inner surface, 
while it may likewise have a record blank upon its 
back. The envelopes cost so little that they may be. 
thrown away after the original slip has been ueed, thus ' 
providing a fresh copying surface for each slip and in- 
suring clearer and better copies, while preven.ing all 
handling of the carbon shect and obviating the soiling of 
the fingers thereby. 


RAISIN SEEDER.—Cary S. Cox, Fresno, 
Cal. This device has a carrying roll consisting of a 
shaft on which are disks having teeth inclined opposite 
the direction of motion, and a pressure roll having an 
elastic surface engaging the teeth, there being recipro- 
cating strippers between the toothed disks, and a blade 
adjustable to and from the teeth of the carrying roll to 
receive seed from the teeth. 


OINTMENT APPLICATOR.—Eugene A. 
Bagby, Winchester, Ky. This invention covers a pipe 
for conveniently applying pastes, oils, etc., internally, 
the pipe having external grooves and inclosing flexible 
sheath forming receptacles for the substance, the sheath 
being inflatable. 


Ficur¥ Toy.—William F. Simon, West 
Iloboken, N. J. This isa toy to be made 1n imitation 
of areptile or snake, having its body formed of a spirally 
coiled thin metal strip, crimped to present a contrast of 
licht and shade. Any metal suitable for the purpose 
may be uscd, either in its natural color or with artifi- 
cially produced colors or shades. 


Designs. 


Wau Paper.—Arthur Martin, Paris, 
France. The leading feature of this design is a shield 
with scroll extensions and bearing a panel decorated 
with interlocked horns. Foliate branches extend from 
the border through the members of the shields, and 
groups of fruit apparently extend from the foliage of 
the stems, interlocking floral branches. Another wall 
paper design of the same inventor simulates a growing 
plant of pinks, with rich groupings of the stems and 
flowers, forming a chain of plants. A still further de- 
sign, forming the subject of an additional patent, com- 
prises a festooned crescent shaped garland with floral 
and ribbon sections, bouquets being tied at the extremi- 
ties of the garland, with a centerpiece between the bou- 
quets and over the center of the garland. 


WIRE STRETCHING Toou.—James L. 
Cates, Scnatobia, Miss. This design is for a tool with 
straight handle section, having at one end a fork and at 
the other end a yoke body and claw. 


BURNER FOR LANTERNS.—James W. 
Dearing, Brooklyn, N. Y. This burner has arms ex- | 
tending upward from a base surrounding the burner | 
tube, the arms being of T-shape and having serrations 
in the upper edge of their horizontal hcad portions. 


Box.—Simon Weiller, New York City. 
This box is of cylindrical form, having disk caps and 
ornamental bands or paneis around the body of the box 
adjacent thereto, while a Central panel bears # decora- 
tion simulating wound braid. 


NotE.—Copies of any or the above patents will be 
furnished by Munn & Co. for 10 cents each. Please | 
send name of the patentee, title of invention, and date 
of this paper. 


WBusiness and Mersonal. 


The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 


Marine Iron Works. Chicago. Catalogue free. 
For hoisting engines. J. S. Mundy, Newark, N. J. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Gasoline Brazing Forge, Turner Brass Works, Chicago 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Want articles madeof brass. V.Stey, Youngstown, O. 


Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Concrete Houses — cheaper than brick, superior to 
stone. “ Ransome,” 757 Monadnock Block, Chicago. 


Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. ‘‘ Ran- 
some,” 757 Monadnock Block, Chicago. 


The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginnersin eleo 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


0” Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Piuevies 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 


give date of paper and page or number of question. 

Enquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 centg each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(7302) W. S. O. asks: 1. What office 
does the segmental commutator on an alternating dynamo 
perform? A. Ina composite field alternator one wind- 
ing on the field is in series with the line and armature 
circuit. The segmental commutator is introduced in this 
field circuit, and it rectifies the current only in the field 
circuit. Sometimes the field circuit is shunted so that 
only part of the current is rectified. This causes the 
machine to act like a compound wound direct current 
machine, in which the strength of field, and therefore the 
voltage, depends upon the current in the outside circuit. 
2. Does it change a portion of the current into a pulsating 
current when it is shunted off through the field to assist 
in exciting the field? A. It changes a part of the current, 
which helps to magnetize the field and thus increase the 
voltage to account for loss in armature and line. 3. 
If the entire current from an alternator were commutated 
into a pulsating current, would the current not be as effi- 
cient to transform, and also have the advantage of being 
adaptable for direct current motors? A. It would not be 
as efficient to transform, as you would have to use rotary 
transformers to vary the voltage. In all direct current 
machines the currents generated are alternating and rec- 
tified by the commutator. 4. Has there yet been built 
a practical machine to generate direct current that can be 
taken from the machine through ordinary collector rings? 
Thus dispensing with the commutator. A. No. 


(7308) W. H. 8S. asks: 1 Can a tele- 
scope be used with a kodak for taking the picture of an 
object some distance away? If so, how distant an object 
(asa person) could be taken in this way? A. Yes; the 
size of the picture depends on the sizeof the telescope. 
With a small telescope it would be minute. The diffi- 
culties would be great, due to vibration of telescope and 
long exposure required. 2, How should they be arranged 
together, the kodak and telescope ? A. Take out the eye- 
Piece of telescope and lens of camera, and fit the open- 
ing into camera where the lens was upon end of telescope, 
where eyepiece was. Then focus object upon ground 
gjass of camera as in the ordinary way. You have, you 
see, a long camera. The object lens of telescope 1s now 
the camera lens. 3. How can lantern slides be made 
from negatives, provided one has camera? A. Lan- 
tern slides are very often made without a camera by con- 
tact method. A good book on slide making is by D. L. 
Elmendorf, price $1 by mail. 4. Cana reducing or en- 
larging camera be madefrom a kodak? A. No; the 
bellows of a kodak is too short for the purpose, and in 
all good enlarging cameras the lens is in the middle. with 
a bellows on each side of it. The negative 18 at one end, 
the plate holder is at the other. With some ingenuity 
and mechanical skill, a copying camera can be made 
from an ordinary camera, Set the lens out on an ex- 
tension tube, and put a light-tight wooden box on the end 
of the lens to hold the negative. 


(7304) J. B. asks: 1. Is the action in 
ordinary gravity batteries identical with that in the elec- 
troplating bath A. So far as coating the copper plate 
with copper goes, the action is the same. The action in 
the upper part of the battery jar upon the zinc is not 
like that in a plating bath. 2. What becomes of the 
zinc? A. The zinc combines with sulphuric acid to 
form zinc sulphate. This appears asa white crystal on 
the sides of the jar above the liquid. 3. What is that ac- 


and copper oxide is the brown sediment. 4. Why is 
blue vitriol necessary ? A. It prevents the polarization 
of the copper plate. 5. When the sounder lever is held 
stationary, the signals can still be heard ina very sub- 
dued click. Explainthis. A. That is because you do 
not really hold the lever still. If it did not move at all, 
there would be no sound. Permit us to advise you to 
read carefully some elementary text book of electricity 
and to perform all the experiments you can manage to do 
with the tools and materials at your command. If there 
1s a high school in your place, the teacher will doubtless 
be glad to advise you. Any very elementary book will 
explain the batteries and their action. Avery’s ‘‘ Schoo} 
Physics ” is a very good one. 


(7305) A. C. M. asks: 1. Can the fields of 
the small alternating current dynamo described in Sct- 
ENTIFIC AMERICAN, September 11, be wound with No. 
20 wire to be used as ashunt ? If so, please explain how 
to wind. A. The field of the alternator cannot be con- 
nected in shunt with the armature, but constitutes a sepa- 
rate circuit which must be excited by a battery ora direct 
current from lighting circuit. No, 20 copper wire should 
be used on the fields, wound as directed in the paper. 2. 
I have the No. 20 wire for field, and if I cannot, use it as 
a shunt, how should it be wound to use primary battery, 
and what amount of battery will it require? A. Use 5 to 
8 cells of battery to excite the field, Edison-Lalande 
or bichromate. 


(7306) G. B. writes: I am _ building an 
alternating dynamo as described in the ScrENTIFIC 
AMERICAN of September 11, 1897. Would like to know 
whether the size of wire given in the paper would de 
to use in case I would want to excite the machine 
by batteries. If not, would like to know the size of wire 
necessary, also the number of turns of same and the most 
suitable battery to excite same with. A. Wind the arma- 
ture just as directed in the original instructions. For the 
field wind 300 turns No. 20 double cotton covered wire on 
each spool. Excite the field with some form of bichro- 
mate battery or with the Edison-Lalande battery, type 
R of which will be found serviceable. Use about 5 cells. 


(7307) J_ F. writes: 1. In vol. 72, No. 7, 
of the SclENTIFIC AMERICAN, the size of the wire of the 
induction coil for the solid back transmitter is given as 
No. 16 A. W. G. for the primary and No. 23 for the se- 
condary coil. Does the A. W.G. mean American wire 
gage (B. & S.)? If go, is No. 23 wire fine enough for 
the secondary coil? A. We have not made the coil in 
question, but have no reason to doubt the correctness of 
the wire numbers there given. A variation of a few num- 
bers cannot be important. If you wish to use the same 
number of turnsof finer wire in the secondary, you can 
doso, A. W. G. is for American wire gage. The 
sizes are tbe same as in the Brown & Sharpe gage; 
but, when the gage is made by other reputable makers, 
they would hardly mark their workB.& S. A. W.G. is 
the better designation. 2. Is a permanent magnet weak- 
ened by magnetizing another piece of steel with it? A. 
No. 


(7308) J. S. H. writes: I have a 4 horse 
power No. 2 dynamo. In the directions for winding, 
it says to use 8 pounds of No. 14 wire (B. & S.) for the 
fields and 1144 pounds of No. 18 for armature. This 
makes a series wound for 25 volts and 8 amperes. I want 
to know the size of wire and the number of pounds it 
will take for a shunt wound for 50 volts and 4 amperes. 
It is a direct current dynamo, with a 12 slot illuminated 
drum armature, 2 inches in diameter and 4 inches long ? 
A. Use No. 21 wire for armature, putting on twice the 
number of turns as before. For the field, use 10,000 feet 
of No. 20 wire. 


(7309) H. W. asks: 1. Please give size of 
wire for field and armature to wind Parkhurst motor for 
dynamo for nickel plating, if it is possible, in SuPPLE- 
MENT, No. 759. A. The machine is properly wound as 
described for nickel plating. Use large wire for con- 
ductore, and place a variable resistance in series with the 
bath. 2. Can 8 light dynamo be wound for lighting and 
use the same with lower speed for nickel plating; if so, 
will you please give size of wire? A. It would not be 
advisable to wind the machine for both lighting and 
plating, as the voltage would be too low to transmit the 
current any great distance through a reasonable size wire. 
8. Possibly I could wind ficld for both outputs and have 
two armatures, one for lighting and one for plating. A. 
You can, by using No. 12 wire and winding 4 turns toa 
coil instead of 16 turns of No. 20 on armature. For the 
fields use present winding, connecting two coils of the 
fields in series with each other and in parallel with the 
other two coils similarly connected together (series). Also 
place in series with the fields 244 ohms resistance and 
connect t-he fields in shunt. Use a variable resistance be- 
tween the bath and the machine. You can obtain about 
30 amperes thus wound, Your commutator and brushes 
should be made larger to carry theheavier current. 


(7310) R. W. M. asks: 1. As to the Fuller 
cell? A. The 3celle you name are for very different pur- 
poses. The Fuller ccll is for telegraphic and similar 
work, 2, As to the Latimer Clark? A. The Latimer 
Clark is a cell for measuring E. M. F., astandard cell, 
and gives no current. It has no commercial use. 3. As 
to the Schanschieff ? I wish to know abont their com- 
parative first cost, cost of running, and lengths of time 
they run at one charging. I would alsolike to know about 
the difficulty of makingeach. A. You will be able to 
get prices from firms named in our advertising columns. 
Many forms of cells are described in ScrENTIFIC AMERI- 
CAN SUPPLEMENT, Nos. 157, 158 and 159. Price 10 cents 
each, by mail. The best book on batteries is ‘‘ Primary 
Batteries,” by I. 8. Carhart. Price $1.50, by mail. 


(7311) J. G. I. writes: 1. I haveaC. & 
C. battery motor, made by the C. & C. Electric Motor 
Company, of New York. Motor was made about ten 
years ago. Is stamped, ‘‘Speed 2,200; Type 1 A.; 
Amperes (blank); Volts, 6.” Can this motor, by rewind- 
ing or otherwise, be converted into a dynamo? If 80, 
how ¥ And what capacity would it possibly have? A. 
Your motor 1s already wound asit would be for adynamo 
giving about the volts and amperes it consumes as a 
motor, at the same speed. To determine its amperes 
measure the current in the line when it isrunning. All 
that is necessary to use it for a dynamo is to connect it to 


cumulation on the copper? That brown sediment in | a source of power and drive its armature 2,200 turns per 


| bottom of jar? A. Copper is deposited on the copper 
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minute, 2, Where can I procure castings, parts, specifi- 
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American. 


cations, etc., of a dynamo that will require one-half to 
two-thirds horse power to drive it? A. Our advertis- 
ing columns carry the names of firms dealing in these 
articles. 


(7312) W. J. K. asks: 1. How many 
ounces of tungstate of calcium would it take to cover a 
screen 6 by 8 inches square? A. Two ounces, if laid on 
with great uniformity. 2. I am wishing to make a 
“‘fesla ” transformer (similar to the one described in 
Dr. Morton’s X ray) to transform a 2-inch spark of a 
small static machine to a 6-inch spark to excite an X ray 
tube. Could you give me any advice as to the way to 
make it.? A. The Tesla coil is fully described in ScrEn- 
TIFIC AMERICAN SUPPLEMENT, Nos. 1087 and 1124, 
price ten cents each by mail. We do not think the spark 
of a small static machine can be transformed as you 
suggest. The original discharge is not powerful enough 
to be transformed to so bigh a voltage. 3. I have started 
to make a transformer similar to the above one. I took 
a pasteboard tube 5g inch outside diameter, 4 inch in- 
side \liameter and 7 inches long, and wound one layer 
(about 13 feet) rubber insulated wire around it, No. 18, 
and now I have started to wind on the secondary, No. 30, 
single cotton covered. How much wire will I need to 
produce the 6-inch spark? 4. Have I enough primary 
on? A. Follow the directions of the SUPPLEMENTS re- 
ferred to above. 5. If I use oil insulation, what kind 
ought I to use, and where can I get it? A. Paraffine 
oil. 

(7318) J. F. A. R. writes: I have built 
the eight light dynamo as described in SUPPLEMENT, 
No. 600. 1. I would like to wind a new armature so 
thatI can use it as a motor on a 550 volt current. Now, 
what size wire shall I wind on armature, and what size 
on ficld, so that by changing armatures I can use it asa 
motor and adynamo. 2. Can I make and wind an arma- 
ture so as to get a 110 volt current with the field winding 
for the other two armatures ; if so, what size and how 
much ? Could I increase the number of commutator 
bars and coils, say, to 30? Cannot the field winding be 
arranged so as to increase or diminish the amperage at 
will? Have had the dynamo with its present winding 
connected with the 550 volt current, but had to discon- 
nect all but one coil or layer on each leg, so as to prevent 
blowing out the 15 ampere fuses; with the one coil the 
ammeter still read 10 amperes. I would like to make 
the armature and field winding so that as a motor it will 
not read over 7 or 8 amperes, even less 1f possible. A. 
On account of the very high voltage it would not be ad- 
visable to use the machine for 550 volts as well as 60. To 
wind it for 550 volts as a motor, make the commutator 
with 48 sections instead of 24, slot the end of the bar and 
solder the wires in the slot, instead of using screws. 
Make the bcre of the fields 334 inches. Wind the arma- 
ture with No. 26 wire, putting on 63 convolutions in each 
of the 48 sections, winding 3 layers deep, 21 turns per lay- 
er. For the fields use No. 28 wire, winding 50 layers on 
each leg. Connect the two sides in series and use as a 
skunt circuit. As a starting box connect a bank of ten 
50 volt lamps in series with the machine, cutting the 
lamps out one at a time as the machine comes up to speed. 
In winding insulate thoroughiy, using best insulated 
wire. Do not allow more than one ampere to pass 
through machine. Ina motor the current which it takes 
depends upon the amount of work which it is doing and 
not upon the field winding. 


(7314) H. H. asks for instructions for 
making andsetting up a sun dial for (approximately) 
43° 40’ N. latitude, 75° 2’ E. longitude. As I am only 
an amateur, the easier the modus operandi and the sim- 
pler the mathematical formulas, the better. A. The con- 
struction of a sun dial is described with illustrations in 
ScIENTIFIC AMERICAN SUPPLEMENT. No. 873. Much 
information regarding them, with illustrations, may be 
found in ScrENTIFIC AMERICAN SUPPLEMENT, Nos. 631, 
796, 810, 866, 982, price 10 cents each by mail. The edge of 
the vertical plate which casts the shadow must make an 
angle with the horizontal plate equal to the latitude of 
the place where the dial is to be used. In your case, 
this angle is 43° 40’. The longitude is not concerned. 


(7315) J. O. K. asks: 1. When smoke 


ascends from chimneys in a straizht line, is it a proof of 
rarity or density of the air? A. Smoke rises when it is 
lighter than the air. Of course, then the air is denser 
when the smoke rises than when it does notrise. 2. 
Should not the field magnets of motor, Edison style, be 
wound in different directions? A. These magnets are 
wound so that the pole piece on one side of the arma- 
tnre is +, and that on the other side —. 3. Is there any 
transformer made for street car currents? A. Yes. A. 
rotary transformer.. The current from the line runs the 
machine as a motor, and a winding in the armatnre gives 
a current of the voltage and character required, direct or 
alternating. 4. What is the meaning of two or three 
phase systems, etc.? A. A 3-phase system employs an 
alternating current which flows in three impulses, each 
¥ of an alternation behind the next. Similarly define a 
2-phase system. 


(7316) D. B. asks : Of what size, propor- 
tion, and what size of wire should an electro-magnet be 
made to produce the greatest amount (approximately) of 
magnetism from a Leclanche or a good dry cell contact 
to last 144 seconds every minute? Should one or two 
spools be used? A. Use a 3¢ inch soft iron rod, about 2 
inches long, for the core of the magnet, and wind on No, 
20 or 24 silk covered copper wire toa depth of 3 to 
inch. Two spools will attract an armature much more 
strongly than one. 


(7317) KF. R. B. writes: Have a Baush 
& Lomb student's microscope, 34 inch eye piece and ob- 
jectives 1 inch and 4 inch. Is there a possibility of 
rigging the instrument up so that I could project the 
subject on a screen of ground glassy Intend to use 50 
candle power acetylene flame at close range. The me- 
chanical part I can handle, but it isin optics that I am 
a httle “shy.” A. Take the eye piece out of the micro- 
scope and set the tube horizontal. Incloxe the light in a 
box so that the room may be dark, and have an opening 
into the box against which the stage of the microscope 
should be placed. Adjust focus till image is distinct on 
screen. The size of image depends upon the distance of 
screen from microscope. Good books for you are “The 
Art of Projecting,” A. E. Dolbear, price $2 by mail; 
and much that is in Hopkins’ ‘‘ Experimental Science,” 
price $4 by mail. 


‘Bicycle, Cardell & Oaterare 


TO INVENTORS, 


An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad,enable us tounderstand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


JANUARY 4, 1898, 


AND EACH BEARING THAT DATE, 


[See note at end of list about copies of these patents. } 


Adding machine, A. L. Platt....... .....ceceeeeeees 596,539 
Air and inflammable vapor, ppparatus for produc- 
ing uniform mixtures of, L. Feil.. ............. 596,658 


Air, apparatus for increasing ‘efficiency of com- 

pressed, J. McIntyre 
Amalgamator, J. A. Hedge 
Amidins, making, E Jauber: 
Animal trap, 'l’. H. Bradish.. 
Assay furnace, W. Hoskins.. 
Auger, post hole, J A. Green 
Autoharp, F. ee McPherson. 
Awl, sewing. G. F. Summers. 


Axle, vehicle, JA. McLaughlin. . 596,532 
Back and shoulder brace, J A. Bassett. - 596,839 
Badge or pin, campaign. G. L. White............... 596,798 


See Water bag. 
Bail and cover attachment, J. L. Clark 
Bake pan, R. C. Snyder 
Bale Lies machine for making wire, H. E. 
e 
Barrel filling machine, J. E. J. Goodlett.... 
Battery. See ee battery. 
Bearing, ball, B. Kendall 
Bearing, piorcle, Bn Midgle: 
Bearing, roller, T. J. Reid 
Bed brace, R. K. Dent, Jr 
Bed foldmg couch, D.'C. 
Bed slat, M. Pickett. 
Bedstead, O. S. Fost: 
Bell, bicycle, N. N. Hil 
Belt fastener, W. H. B: 


Bicycle, W. Corliss.. 

Bicycle, air pro elle - 
Bicycle brake, Morrison 
Bicycle crank ’and crank axle, F. 
Bicycle crank axle and sprocket, T. Midgley. 


Bicycle gearing, Cc. A. Johnson. . . 596,681 
Bicycle handle bar, J. D. pine Rtas . 596,814 
Bicycle luggage carrier, R. Spencer........... +» 596,636 
Bicycle rim bending machine, A. A. Ferguson.... 596,744 
Bicycle saddle clamp, A. L. Garford...... 596,869 


Bicycle saddle post, A.L. Garford.. 
Bicycle stand, G. B. Price.................5 
Bicycle supplemental seat, R. M. Olyphant, Jr 
Bicycle support, Ae J. Hostord 
Bicycle toe cli ip, § Halligan. . 
Bit stock, K. L. Marlin 
Bituminous material, 
ance of, A. F. L 


Part fis cw ssc ee sah a conten, Wetton: Less» 596,536 
Boat, foot propelled, J. & C. Quist................-5 596,689 
Boiler. See tationary boiler. Steam or hot 


water boiler. 
Boiler cleaning apparatus, steam, Burneson & 
Richey s2sc ss asic es eet ces bcwerccousmapaees’ 5 
Boilers, smoke and gas returning apparatus for 
steam, P. Strauss........... cece cece eee e eee eeeeee 


Book, sample exhibiting, S. Muhlhauser........... 596,607 

Boring machine, automatic overhead joist, J. C. 
Bonnett. sia fesclces Sec siwawaine vee tae s ea ne taabecen 596,471 

Boring machine, multiple, W. W. Green. 596,772 

Bottle, W. H. Fulcher... ........-..-.--005 596, 746 

Bottle and closure, H. P. P. Grow 596,588 

Bottle, mucilage, R. or Laat tes ae 596,485 

Bottle, non-refillable, I. M. Phelps 596,615 

Bottle, non-refillable, E. M. Spinin, 596,969 

Bottle packing case, C. A. Rohdin 596,944 

Bottles, device for preventing 

- 596,472 
te box. Packing b x. 

Brace. See Back and shoulder brace. Bed 
brace. 

Brake. See Bicycle brake. Car brake. Elevator 
compound brake. Magnet brake. Railway 
brake. Vehicle brake. 

Bridge, portable, H. H. Frick.................e006 «-- 596,867 

Brooder, J. E. pennels S ccnaraia ten 596,469 

Broom holder, M. . A. Steppart - 596,724 

Broom or brush, ‘sectional, J. C. Schmidt. 596,793 

Brush, J. F. Hoke, SY sees thot uitaeteaemeceivee 96,877 

Brush’ machine, W. C. Read..............066 596,715, 596" 716 


See Gas burner. 


Burner. 
Calcium acetate, apparatus for manufacturing, 


M. F. Quinn 

Camera, kine tographic, Unger & Krug. 
Capsule holding machine, T. E. [hrig.. 
Car brake, J. H. Rooney............... 
Car coupling, F. Duplaisir... 
Car coupling, H. A. Hanna . 
Car, dumping, Cashin & Shaffer. 
Car fender, G. Hipwood..... 
Car seat, 8S. Udstat.. 

Car ventilator, TC. ‘Bright. 
Car, vestibule, C. E. Foster.... 
Carding machine attachment, J. P. Megonigal 
Carriage, baby, G. Eisennenger 
Cash register, A. S. Wells....... 
Casting apparatus, metal, W. E. May 
Cellar construction, C. Binder............ 
Centrifugal machine, Diefenthaler & Ro 
Chain, cycle driving, J. W. Deans et al... Gs 
Chain tightener, F. A. Redmon................+0..0 


Chair. See Dental chair. 
Chair and ladder, combined, J. F. Von Behren.... 596,841 
Chute for apartment houses, waste, J. D. Thomp- 

SOM sineis dois Gag eciztin oicie ociacan sie mele een dia’s seeeeeeeeee 096,686 
Cigar branding machine, _ Du Brul. 596,860 
Cigar cutting machine, G. W. Tanne: 596,728 


Cigar or cigarette, M. Feder 
Cigar wrapping cutting mac 4 
Cigarette making machine, J. H. Schmidt. 
Cigarettes with coating material for mouthpieces, 

mechanism for providing one end of wrappers 


for, T. BE. Allen... 196,564 
Clamp. See Bicycle clamp. Picker staff 

clamp. 
Cleaner. See Guttercleaner. 
Clock attachment, alarm, P. C. Howe. 596,680 
Clock, electric, F. Richard.............. 596,943, 
Closure controlling apParatus, H. Rowntree 596,946 
Cloth cutting machine, G. Castle........... 596,738 
Clothes holder, lL. W. Adolfzen........... 496,838 
Clutch mechanism. friction, G. 8. Binckley 596,648 
Coffee pot, D. J. Field . 596,965 
Coking and desulfurizing bituminous coal, appa- 

ratus for, J. W. Kemevel........... ccc ceeee ee eee 596,753, 


Commutator air blast driving shaft, A. Wieden- 
DAC Ty ieieeiesoiceo.es ud. teeaidese dace sles siimasuncueaeteee poem 


Goadoneen A. Hoberecht 
Condenser, distiller and feed water heater, H.W. 
ANNE 3 ca aceon ecleieie'an biers.asb'6 o-6:d: sicsie ad nisl ease maveinieled 
Cooling cream, etc., apparatus for, A. D. Hill. 
Coop, folding chicken, G. C. Speckard.. 
Corn‘husking machine, Stevens & Swart. 5 
Corn husking machine self feeder, L. D. ‘Swart... 596,921 
Cornice for rolling shutters, J. G. Wilson. -. 596. 
Counting machine, W. C. Porter 
Coupling. See Car coupling. 
Thill coupling. 
Coupling, T. C. Edwards 
Crate, J. Heagerty............. 
Crate, collapsible, J. H. Fowler 
Crate, folding, W. A. Whitaker........ 
Cream separator, centrifugal, C. Hohnsbehn. 


Pipe coupling: 


if 
Capone converter for ORO EBS e: Blondel & 
Sautter 


conan making, H. R. Vide U . 596,641 
Dam, gate or weir, automatic, - 596,755 
Dam, water, J. Whitehead . 596,644 
Damper for registers, auto bh 596,709 
Dental chair, N. M. Rose............ccceeeeceeeeeeee - 596,667 


Movertisements. 


ORDINARY RATES. 


Back Page, each insertion, 


Higher rates are required. 


words per line. 
and is set in 
tisements at t 
ment, as the letter press. 
received at Publication Office as earl 
morning to appear in the fullowing week’s issue. 


This notice shows the width of the line. 
agate type. 


OOD or ET AL WORKERS 


without steam p ower can save 
time and money by using our 


Foot and Hand Power Machinery 


SEND FOR CATALOGUES— 


A—Wood-working Machinery. 
B—Lathes, etc. 


SENECA FALLS MFG. COMPANY, 
695 Water St., Senec: t k alls, N.Y. 


Inside Page, each insertion, = 75 cents a line 
= = $1.00 a line 


t2"For some classes of Advertisements, Special and 


The above are charges per agate line—about eight 


Kngravings may head adver- 
e same rate per agate line, by measure- 
Advertisements must be 
as Thursday 


CWER & FOOT 
LATHES. 


SHAPERS, PLANERS, DRILLS, 
MACHINE SHOP OUTFITS. TOOLS 
AND SUPPLIES. CATALOGUE FREE 


SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT!.0O. 


“Strike while the 
Iron’s Hot.” 
Complete and Thor- 


BOYS! MOD countess 


ADVANCE YOURSELVES 
IMPROVE YOUR CONDITION 
THE HOME SCHOOLS OF 
Mechanical, Electrical, Steam, Cive / 
il, and Sanitary Engineering, e 
’ architecture, Metal Work- 
ing, Pattern Making. 
To encourage you to start now, we 
furnish $11 mechanical drawing out- 
fit free. Small Fees. Advance or 
installments. Send for beautifully 
illus. 100 page S. A. catal., postpaid. 
United Correspondence Schools, 
trtol 158 5th Ave., New York, N. Y. 
F. W. EWALD, Gen. Mer. 


SUBMARINE TELEGRAPH.—A POP- 


SCIENTIFIC AM- 
For sale 


ular article upon cable telegraphing. 
ERICAN SUPPLEMENT 113 Price 10 cents. 
by Munn & Co. and all newsdealers. 


THE HALL 


BRASS PIPE WRENCH. 


A PERFECT TOOL 
WITH FRICTION GRIP. 
Bushings for all sizes and shapes. 
Highly polished pipes made 
up witbout scar or injury. 


For Circulars and Prices eae 
WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS 


By Mai 


GATES ROCK & 
ORE BREAKER, 
vivz Steam Ore Stamp, 
Ig) Mining Machinery, 


50 years experience as builders. 
q GATES IRON WORKS, 
Dept. C, 650 Elston Ave., Chicago, 


Eyelet Machines. 


i 


Wecan furnish the Latest Improved Fyelet Machines 
for making shoe eyelets and special eyelets of all 
We are also builders and designers 


descriptions. 
of Special Wireworking Machinery. 


OG Send for Circular. 


BLAKE & JOHNSON, 
P.O. Box 7, J.S 


WarTersBury, Conn., U.S.A. 


YOUR FOOT DOES IT ALL! 


Every mechanic who has tried it is 
delighted with the 


Rivett Bicycle Foot Power 


which is invaluable to those who do 
not have steam or other power at 
command. Polished cast iron_table, 
with true, smooth surface. Heavy 
wheel with regular motion and great 
power. Weight of all, 60 lbs. 
FANEUIL WATCH TOOL CO., 
Boston, Mass., U.S. A. 


binge AND LEVELING INSTRUMENTS. 


Bottoms 
round true. 
Me ground 

graduated. 


Size4in. to 18in. Price $2. 50 to $8. For book on the leve 


ADIL ‘STABLE BENCH LEVEL 


1 


New Friction Disk Drill. 


FOR LIGHT WORK. 
Has these Great Advantages: 

The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Powerapplied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range—a wor 
derful economy in time and great saving in drill 
S. breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 

SeF9 1999 Ruby St,, - Rockford, Il, 


Cc. F. RICHARDSON & SON, 
P.O. Box 977, | ATHOL, MAss., U.S. : 
BARNES’ 


Queen’s Patent “Triple Plate” 
Toepler-Holtz Electrical Machine. 


=F a 


ll kinds of weather. 


on Sarai ion: We 


and Apparatus. 


QUEEN &CO., Inc. 


Philadelphia, Pa. 


Special Machinery, Dies and Tools 


Sub Press Dies 


For Punching ana Forming Sheet Metal 
A SPECIALTY. 
GEO. M. GRISWOLD, 
183 St. John St., 
NEW HAVEN, CONN. 
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Can be used at all 
times of year andin 


Prices range from $25 
Ce" Circular 


carry a complete line } 


eof Electrical and 
Physical Instruments 


1011 Chestnut St. 


Derrick, crane, F. V. Fuller 
Desk attachnient, schoul, W. Hummell.. 
Digger. See Potato digger. 

Directory, office and building, J. A. Brow 
Boor hanger rail joint, G. C. Gardner 
Door lock. sliding, K. McKean 
Door locking bar, H. Boyles 
Door or window securer, C. 


Drier. a Grain drier. 
Drier, K. S. Blanchard. 
Drill. See Ratchet dri 


Drilling machine, W. Van Wagone: 
Drinking fountain, poultry, J. C.F. 
Dye, brown sulfureted, A. Weinberg.. 
Dynamos. automatic potential regulator for, A. 
A.& P.S. Tirrill .. 596,92: 
Eccentric, ball bearing, F. H. Heath.. . 596,675 
Electric cable for propulsion of vehicles, A. Nor- 


TAD: hectic doe ode Got ba daeee VA Seed ok tan ase eae eee 596,907 
Electric conduit, subterranean, W. D. M. How- 
APG 25 soci sg ioa Fete cence sah whu da deledaeeaedaG oes ase 596,812 


Electric motor starting box, J. D. Ihlder 
Electric switch, W. S. Hill 


+ 596,515 
596,506 


Elevator. See Fluid pressure elevator. Water 
elevator. 

Elevator, R. W. Hare............cccccse cece e sees 596,589 

Elevator compound brake. electric, J. D. Ihlder.. 596,513 


Enameled ware and ornamenting thereof, J. F. 
McGowan 

End gate, wagon, F. Selle. 

Engine. See Gas engine. Rotary engine. Rotary 
steam engine. 


596,942 
596,632 


Engine starting apparatus, gas, W. L. Crouch. 596,742 
Engraving machine and color chart, I. C. G Le: 
sage 596,816 


Envelope, Murray & Schultheiss 
Exhibit protector, H. J. Olney... - 
Extension table, C. B. Smith............. ce ceeee ee 
Extractor. See Rock or stump extractor. 
Eyelet forming die, J. Pickles................ceceeee 
Fan, electric, O. KF. Conklin... 
Faucet, R. Smith.......... 
Feed trough, J. G. Busch. 
Fence, H. Wyche.......... 
Fence, iron, C. E. Guillaume. 
Fence tightener, wire, J. S. G 
Fence weaving device, C. F. KF 
Fence, wire, C. M. Lamb.. 
Fence, wire, M. D. Pender; 
Fence, woven stay wire, C. 
Fender. See Car fender. 
Fifth wheel, C. R. Turner. 
Filtering medium and 
Knight 
Fire extinguisher, I. 
Fire extinguisher, A. C. aw 
- in> ov tinguisher, portable, € 
frepr ood nouT, OW. Norcross. . 
See Moulding flask. 
Plast. draining, C. Potter............ cece ccc e eee eee ee 
Floor set, C. W. Leavens re 
Flower stand, floral arch, L. M. Newell.. 
Fluid pressure elevator, W. V. Butterfield. 
Fluid pressure motor. B. Cc. N. Pederson. 
Fluid pressure regulator, G. F. Knox. 
Fly escape, window, A. J. Collar...... 
Food compound, malted, A. Rollheuser. 
Fork. See Grubbing fork. 


Fountain. See Drinking fountain. 

Fruit juices, sterilizing, J. C. Pennington.......... 596,99: 

Funnel, automatic combination, E. D. Middle- , 
MAUI cet oc oak eds veda vacten cine Teaeieseeewe cease 596.606 


Furnace. See Assay furnace. Gravity fan fur- 
nace. Rotary furnace. 

Furnaces, process of and apparatus for utilizing 
waste products of blast, H. L. Hartenstein.. 
Furnaces, utilizing waste products of blast, it LU 

Hartenstein. .............cccccetee tee eeeee 96,706, 
Gage. See Pressure gage. 
Game apparatus: J. A. Tyng.. 
Garment, R. E. 


Gas apparatus, acetylene, J. G. Kerr . 596,937 
Gas burner, E. J. Dolan.............. . 596,57 
Gas burner, W. A. Mitchell........ . 596; 
Gas burner, acetylene, E. J. Dolan « 596577 
Gas engine, C. Guyer......... cc ccc ees cece ne eeeeee 596, 
Gas engine, high pressure, W. Von Oechelhaeu- 

BOT ee ss Oe uaa od ae Sadia ace bod Meainateleca Eaalie Neawne woes 596,613 
Gas. process of and apparatus for generating, A 

De Welle hs eo sve e bsidis se Seieeeetslasinnsuig cot aeeness 596,560 


Gate. See End gate. 
Gate, D. Barnes... 
Gear case, A. H. Pierce.... 
Gear, reversing, J. R. Ricka! 
Gear wheel, split, J. P. Mullin. 
Gearing, angle, KR W. Jamieso: 
Generator. See Steam generato 
Generator, J. O. 
Gold, etc., from dry crushed or 
extracting, E, L. Oppermann. . 
Governor cutoff for steam engines, 
RAAT Bi sows elo euieddoaciet dae csbansses 
Grain binder butt adjuster, J. Macphail... 
Grain binder tension device, F. J. Dvork.. 
Grain drier, W. E. Ellis..................4. 
Grate and furnace, Burneson & Richey.. 
Grating, illuminating, J. Jacobs........... 
Gravity fan furnace, W. F. Shiley . é 
Grinding or polishing machine s ieid, ug. “Bevi- 
BOD 6c. 3'saieieooin sighs sina bag ais os Stew icda sae ae asad 
Groove cutting machine, oil, A. Hl. Morton 
Grubbing fork, G. E. Dutton.....-..eee eee 
Gun barrel drilling machine, W. Masor 
Gutter cleaner, W. T. Cook... ........... 
Harvester and binder, corn, Hi. G. Davis. 
Harvester, grain binding, Ww. M. Holmes.......... 5 
Heater. See Hot water heater ‘l'ank heater. 
Water heater. 
Heel for boots or shoes, rotary, D. McNabb........ 
Heel protector. S. Holstein.... 
Heel, shoe, J. P. Buchholtz. 
Hinge, M. Gallagher............. 
Hoisting apparatus, W. J. Webster. 
Hoisting device, E. O'Neill 7 
Hoisting engine automatic safety stop, J. E. 
Richards.. 
Holdback attachment, ‘vehi dle, R] W. Pratt..2100 
Hook and ladder truck, etc., and fire escape, com- 
bination, Ford & TG ic eacatgeetccts Ack biebs 
Horse check, H. E. McCormac.. 
Horseshoe, spring tread, W. H. at 
Ifose hanger, B. 8. McClellan........... 
Hose holder or support, W. 8. Aungst. 
Hose wagon, C. T. Holloway.. 
Hot blast apparatus, 0. S. Garretson. 
Hot water heater, Grimshaw & Ken 
Ice shaver, J. B. Baily... 
Incubator, C. H. Johnsor 
Indian club, C. L. Randa! 
Indicator. See Medicine 
tion indicator. 
Inhaler mask, S. P. Steves......... 


. 596,919 


Insecticide, J. A. Palethorpe SOO, TOL 
Insulators, press for making, H. M. Brooktie 596,651 
Insulators, press for making, Brookfield & Kribs. 596,652 
Insulators, press for making, S. Kribs.............. 596,682 
Juint. See Door hanger rail joint. Rail joint. 
Journal box, self oiling, Westervelt & Walters.... 596,671 
Knitting machine narrowing and widening mech. 

anism, circular, J. A. Burleigh iis Spoiarsisiaweve Salesian 596.933 
Lacing eye, J. L. Glenn, Jr. 596584 
Ladder, R. Ronson 5OGA5 
Ladder, extension, Weatherston & Rankir 596,766 


Tadder, step, TM. Jones 
Lamp, J. C. Mackey 
Lamp, acetylene gas generating, P.R. Harrison.. 
Lamp burner, R. L. Coburn.. 
Lamp or Jantern, G. C. Krauss. . 
Lamp support, ssClectric, 0. Cc. White 
Lamp, vapor, A. K. Veon 
Lamps, means for varying | candle power ‘ofincan: 
descent electric, C. E. Felch.... 2.0.0... eee 596,582 
Lantern, vehicle, Smack é Bulkeley.. 
Last. and tree foot combined, M. A. Linfield... <2 
deaths Tob hollow metallic Objects, spinning, C. 
olin 23 
Lathe, turret, J. Rodgers z 
Lenses, machine for drilling eyeglass, W. A. 


Peck « 596,537 
Lime, kiln for acetate of, M. F. Quinn 12 596,827 
Lock. See Door lock. 


Lock, T. Brand... 2.0... ee cece eee ee nese nace eeeeeereers 
Locomotive stand pipe, J. Henderson. 
Loom, E. W. Davenport.... 
Loom, G. O. Draper.........- 
Loom shedding mechanism, 
I.oom shuttle, A. W. Beardsell. 
Loom shuttle box operating me 

Sargent.. 
Lubricator, C. 


Magnet brake, safety, J. D 5,514 
Match and cigar box, G. Hochstras 596. "970 
Match receptacle and igniting devi 

MAD os aids ta ssscdessiecsec see aus aie +» 596,492 
Mechanical motor, Seward & Joines.. 596,915 
Medicinal powders, machine for measuring, oO. 

H. Marston oe. 596,156 
Medicine bottle indicator, H. Altshul.. a... 596,646 
Metal bar cutting or dividing apparatus, Ww. 

WiGINOTS 5s oo fine ove She heat stte ae a omen eee ones 596,837 
Metal. perimaing or dressing machine, Harper & fanaa 

Dine isla ea dese ele pd ahiy a hnsle cowie eeaelbins ce Uae se teiat alee 596, 
Metall balls, machine for manufacturing, de We 
Merriam.. .. 596,899 


Meter. See Proportional ‘meter. 77°77" 
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Scientific 


American. (January 15, 1898. 


FOR FINE WORK 


No machine on the market can equal 
our No, 00 Hand Bench Milling 
Machine with two speed counter. 
Spindles and bearings of hardened 
and ground tool steel. Arranged to 
take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. Traverse movement 
of table 7 inches. Fuller descrip- 
tion in free illustrated booklet. 


The Pratt & Whitney Co., Hartford, Conn. 


DORMAN’S 
WULGANIZERS 


are uSed all over the world. 


Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Scals, Engraving and 
Die Sinking of allkinds. Established 1869. 
Printing Presses, with complete outfits, 
from ai to $100. {87 Send for Catalogues. 

THE J. Fo W. DORWAN CO, 
121 E. Fayette St., Baltimore, Md., U.S.A. 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe 4 to 1 inch; the 
other for pipe 144 to 2 inches, 
inclusive. ses the regular 
Armstrong adjustable dies. Oth- 
2rattractive features. Send for 


Rarticulars. The Armstrong 
Ifg. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 


ELECTRO MOTOR, SIMPLE, HOW TO 


make.—Bs G. M. Hopkins. Description of a sma) elec- 
tro motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by acurrent derived froma bittery. and 
whicb would have sufficient pewer to oper*t a foot 
lathe or any machite requiring not or". one man pow- 
er. With fl figures Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. G41. Price 10 cents. To be 
nad at this office and from all newsdealers. 


Castings and 
Part$ —__-_/ 


of 8 Lt. Dynamo, Simple Elec- 
tric Motor and other Machines 
described _ in Sci. Am. Supple- 
ments. Gas Engine Castings, 4 
Telephones and Electrical Sup- © 
Plies. Send stamp for catalogue. 


MIANUS ELECTRIC COMPANY, 


MY NEW DATALOGUE 
y contains man 
NEW AND NOVEL. TOOLS 
which willinterest you. |. 
Sent free to anyone for the asking. 


E. G. SMITH, COLUMBIA, PA. 


Tools For All Trades 


You can’t even think of a Too] that 
isn’t mentioned in our 1897 Tool Cat- 
alogue. Every Metal Worker, every 
person interested in Machinery or 
lacbi nery Supplies, needs it in his 
business. It contains 710 pages, 
10x74 incbes, and is_a complete 
Tool Encyclo edia. Handsomely 
bound in cloth, express paid on re- 
ipt of $1.00. ‘Money paid for book 
will be refunded with first order 
amounting to $10.00 or over. 


MONTGOMERY & CO. 
MAKERS AND JOBBERS IN 
FINE TOOLS, 

105 Fulton Street, New York City. 


ICE BOATS—THEIR CONSTRUCTION 
and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
VLE. Contained in SCIENTIFIC AMERICAN SPPLE- 
MENT, No. 1. The same number also contains the rules 
and reguJations for the formation of ice-boat clubs, the 
sailing and management of ice-boats. Price 10 cents. 


‘WELL. DRILLING MACHINERY, 

, Y MANUFAC TURED ev: 
WILLIAMS BROTHERS. 

4 ITHACA, N.Y. 

| MOUNTED OR ON SILLS, FOR 

ih DEEP OR SHALLOW WELLS, WIIH 


STEAM OR HORSE POWER 
PSF ADORESS WILLIAMS BROS.JTHACA,N.Y, 


SEND FOR CATALOGUE 
A. W. I i 
Manufactory Established 1761. 
LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 


GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N. Y. 
Mauufactory Established 1761. 


100: 
CATALOGUE 


acior Vv RipTION: aCynor> 
NAME THICKE oeek METAL, 51Z 


‘PERPETUAL MOTION 


A valuable series of papers giving all the classic forms 
of perpetual motion apparatus. he literature on this 
subject is so very limited, the only book being entirely 
outof print, so that this series will be important to ail 
inventors. 30 illustrations. SCIENTIFIC AMERICAN 
SUPPLEMENT, Nos. 1130, 1131, 1133, _ 1135, 
1136, 1137, 1138. Price, 10 cents each. For sale 
vy Munn & Co. and all newsdealers. Send for new 
catalogue. 


NO FIRE, SMOKE, OR HEAT. 


ABSOLUTELY SAFE. 


$200 and up. 
Teuscott Boat Mig. Co., Drawer 9, St. Joseph, Mich. 


Send 5 stamps for Catalogue. 


Milling machine, F. O. Farwell 
Milling machine, 0. Tyberg.. 
Mining machine chain, C. 

Moulding flask, G. W. Cope 


- 596,491 
596,070 
595,073 
5,853 


Motor. See Fluid pressure motor. Mechanical 
motor. Wave or stream motor. 

Mower, J. W. Pridmore. .- 596,542 

Mower, J. F. Steward.............. . 596,796 

Mucilage reservoir, pocket, J. H. Wiebl.. 596,951 


Music turner and holder, automatic, 1. A. Shan- 


Musical instrument, automatic, M.S. Wright..... 
Musical instrument, automatically operated 
stringed, O. H. Arno. < 
Nailing machine, H. W. Morgan 
Necktie fastener, C. K. Smith... 
Nut lock, S. VW. Johnson....... 
Nut wrench, A. Hopkins. 
Oil cup, W. W. Tucker......... 
Oul fabrics, nfaking, C. J. Grist eee Broest 
Ore separator, magnetic, L. 
Organ solo attachment, S. Howard.. 
Oven, electric, L. E. Custer........ 
Ozone, producing, F. K. Irving.. 
Package, airtight, Fk. W. Forster...... 
Packie box, tobacco or other, G. F. Speaker 
packing. piston rod, P. J. Comman wee sate 
Padloe! permutation. I. M. Johnson . 
Pan. See Bake pan. Pie pan. 
Paper cutting machine knife, T. F. McCoy. 
Paper folding machine, T. C. Dexter. 
Paper, machine for applying gum or glue to sur. 
faces of webs of, H. A. Krambach 


MCCOY ins orc oo.G gale ted tet alae n adden see et Sapan sies 5 
Paper making machine cleansing apparatus, Ww. 
H. Millspaugh 596,939 to 
Paper making machin aratus, J. 
M. Stratton.. 
Paper toothpick 
din. 
Peach ¢ 
Pedal, ‘I. Curley Resort cle 
Picker staff clamp, W ‘ho: 
Pictures, apparatus for plate g 
Pie pan, J. M. Huckins 


596, 778 


Pipe. See Smoking pipe. 

Pipe coupling, E. Mallen. ... 596,817 
Pipe wrench, J. A. Hawthorn..... " 596,505 
Planing machinery, Tillison & Blood. . 596,555 
Planter, check row corn, J. B. Jarmin.. 596,516 


Planter, scraper and chopper, combined cotton, 


G. Ae Sager cid saudoc cde ee eeuews 596,913 
Plum ber’s atte F. W. O. North.. 596.612 
Pneumatic tool appliance, J. Lanz.-........ . 59,781 
Pot. See Coffee pot. . 
Potato digger, M. M. Baldwin............0.seeeseeee 596,647 
Pressure gage, Bosworth & Millett................. 596,674 
Pressure gages. apparatus for testing, J. B. Ed- } 

BOVLI5 vic dsed die ost ae hieud wie saints seb ad oi tenes eee ne 596,581 
Pressure indicating and recording gage, F. A. 

JONES... cece cece secre e sees teen ceseeeeeeenseeteensee 


Printer’s chase. B. B. Blackwell... 

Printers’ forms, lock up for, A. T. H. Brower. 
Printing device for paper roll holders, C. H. Long 
Printing machine, automatic stencil, A. B. Dick.. 
Propeller, boat, W. H. Knapp...............00eeeee 
Proportional meter, ve B. Wylie o 
Pruning implement, G. Le Sage 
Pump, combined lift, force, ana test, E. Noppel.. 
Pump nipple. W. iH. Perens oa esis 0'sia: Soins eis eras She Fare as 5 
Puzzle, A Groger...... ie 
Puzzle, J. H. Shortt.. 
Pyroxy lin compounds, manufacture of, O. Nagel 
Radiat or. heat, R. P. Dayton.. 
Rail join, W. H. Fitch 
Railway brake, fluid pressure, M. Corrington. 
Railway cattle guard, Dodd & Smallwood..... 
Railway, elevated cycle, W. H. Martin.. 
Railway fog signaling apparatus, 1. W. Mi 
Railway switch, J. R. Downa 
Ratchet drill, J. Racich. 


Recorder. See Time rec 
Records, 2. paratus for making and preserving, 
ra’ ord . 


Reel holder, D. Andre 

Refrigerator, J. H. Barret 
Refrigerator car, A. J. McAr 
Register. See Cash register. 
Regulator. See Fluid pressure regulator. 

perature regulator. 

Ribbon holder, J. V. Risser. 
Ripping device, F. A. Reynolds. 


Tem- 


Rock or stump extractor, S. G. Davis........ 5,961 
Rolling mill feed table, S. V. Huber (reissue). 11,646 
Rotary engine, reversible, G. W. Smith...... 596.833 
Rotary furnace, P. Naef..............cesee cence eeees 596,533 
Rotary steam engine, compound, F. P. Canfield.. 596,737 
Roving frame bevel gear, J. J. Scholfield.......... 596,947 
Rule or measuring stick, ‘extension, G. H. Massa. 596,896 


Sack tie, A. J. Waller. 
Sand box, automatic, H. B. Morse. 
Sash fastener, S. J. Nason........ 


Sash holder, I. W. Brown......... 9 
Sash holder and fastener, combined, D. Laue 696,889 
Sawing machine, Brown & Meiklejohn...... 596,802 
Seale, O. O. Ozias........ cece eee eee 596,760 
Seale, C. G. Strubler............... 596,727 
Scale, computing, C. G. Strubler....... 596.726 
Screw cutting attachment, J. Hartness 596,75 
Seed drill, T. J. King . 596.6 
Separator, See Cream separator. Ore separator. 
Sewer, J. C. McGowan. . 596,531 
Sewer trap, D. Higgins.................... 
Sewing machine, buttonhole, J. T. Hogan.. 
Sewing machine feeding mechanism, 

Stewart 
Sheaf carrier, W. W. Burson. 
Shears, W. 'T. Runyan... 
Sifter, ash. E. A. Tripp. 


Sifting ‘apparatus, flour, 
Sign, advertising, R. W. Van Hohenhoff. 
Sign and frame, adjustable, A. C. Roebu 
Signaling apparatus, electric, F. B. Herzo, 
Signals, ete., track device for operating 


. Van. 

Skirt’ elev ator, Cc. Newbe: 
Smelting complex ores, method: of wae apparatus 

for, O. 8. Tretson.. 33 
Smoking pipe, B. F. Stith ssc. eSoft oes etaeee 5 
Snap switch, automatic stop motion, J. D. lhlder 
Snow plow, WAT: COOK aor a are aie 
Sole and heel suloanwaiiie apparatus, shoe, G. 

Butterfleld.c.ccc. eeis ccs ses ce caestaceaseseans f 
Spooling machine, weft thread, J. Schweiter...... 
Sprinkler. See Street sprinkler. 
Square, plumb and level, combined, W. Moore.... 
Stacker, pneumatic straw, W.Seburn.............. 5 
Stamp holder. F. G. Farnham 


Stamp, post office hand, E. J. 

Stan See Flower stand. 

Station indicator, M. Van LOOK................00 008 596,521 
Stationary boiler, D. W. McCallum 596,785 


Steam generator, C. Ferrand....... .. 56, 
Steam or hot water boiler, A. Don. . 596,486 
Stool, folding, F. Yunck.......... 596,931 
Stove, cooking, T. R. Kennedy. 596,710 
Stove, heating, D. W. Cole................. «+. 596,693 
Stoves, etc., fire pot for, W. T. Bradberry......... 596,843 
Stoves, warming shelf for gas or other, J. C. 
Cammack 596,4 
Street sprinkler, W. S. Twining E 
Swing, P. Schneider 
Switch. See Electric switch. Snap switch. Tele- 


phone circuit switch. Railway switch. 
Switchboard testing apparatus, multiple, C. E. 

SCriPNe ria ies hls vee eedeaa sce ess ove T eee devine 
Table. See Extension table. 
Tablet, AaR ON rita cons Goateel . are ods ona deed aes ek 
Tag, umbrella name and address, G. S. Guy 
‘Tank heater, M. T. Lowe 
Telephone, W. Gray.. 
Telephone apparatus, F, 
Telephone circuit switch, F.B 
Telephone line annunciator, E. 
Telephone switch plug, F. B. Cool 
Telephone switchboard apparatus’ 


, 850 
596,630 
Telephone switchboard spring jac 


nef........ 596,626 
Telephon k 
for, C. E. Scribner.. 596,625 
Telephone switchboards, supervisory signal for, 
F.R. McBerty Poa a Gdlenee Noe bee tie ek Woot Beets 596,609 
Telephone switchboards, su pervisory signal for, 
ea ae Scribner........... eee a %F 596,628 
elephone systems. signaling apparatus or, om 
Holmes . 596,509 
Telephone transmitter, D. A. Fleming.. . 596,808 
Telephone transmitter, Spencer & Keyes... . 596,834 
Telephone trunk lines, signaling system “for, Fr 
Re - MCBerty insects boos stialssilecd skeen geic a cawacaee aes 596,610 
Temperature regulator, automatic, A. A. Boss.... 596,955 


Tent and clothing roll combined, military shelter, 
Cc. W. Williams 
Thill coupling, G. H. Brinser...... 


Thill coupling antirattler, A. H. Worrest 596,562 
Thrashing machine, C. Y. Chatterton.. 596,573 
Threshold, G. A. Seely 596,948 
Tie. See Sack tie. 

Tie plate. Ji Ds Vale. is ...dscccccee sic’ sist wedis sos cack 596,73. 
Time recorder, J. J. Busenbenz. 


Tire; Hi. Rec Wy Kents isi. loses esielsls gnbtes lewetee sane 596,930 
Tire and means for securing same in place, W. E. 
Brumey c2c32 soso eh Se a cots tanicca baneeaee 
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A HAND DYNAMO 


Price $2.75. 


Suitable for Expeti- 
mental Work. 


Lights an Incandes- 
cent Lamp. Can _ be 
used as a Medical Bat- 
tery. No induction 
coil necessary: Does 
away with all poison- 
ous acids, etc. It will 
ring telephone Inag- 
neto bells on a circuit 
from 38 to 5 miles of 
wire. Will light coal 

as; hence, can be used 

or gas lighting. It is 
R the most practical and 
interesting novelty 
of the age. Perfectly harmless, no danger. Price of Dy- 
; namo, $2.75. ‘Lamp, '75 cents extra. 

| This is a Practical Machine, Not a Toy. 

Weight about 8 1b. Worth twice the money asked for it. 

Book telling How to Build a}4 h. p. Dynamo or Motor, 10c. 

Addr, BUBIER ELECTRIC €O., PLYNN, MASS,, Box B. 


Buy Telephones| 


THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.” 
The difference in cost is little. We guarantee 


Cafkvoede* MINERALS 


ATALOGUE 


186 pages, 40 engravings. Contains a table giving | 
composi tion and form of ail known minerals, with a 
supplem ent bringing the work to date. Metallicclas- 
ation showing what minerals contain each element. 
‘Alphabetical index and other lists. For students, pro- 
spectors, mining engineers and chemists. Postpaid, Pa- 
per bound, 25 cts.; Cloth, 50 cts.; Calf, interleaved, $1.00. 


Dr. A. E. FOOTE, 


Collections of Minerals for Study or Reference. 
CABINET SPECIMENS. GEMS. PRICE LISTS FREE. 


Est. 1876. 1317 Arch St., Philadelphia, Pa., U. S. A. 


ATALOGUES FREE_TO ANY_ ADORESS 
Cs sbdehichhbhhhiabbhl 


GOOBDNOW _ & NWAGHTMAN \ 


Che Cypewriter Exchange 


14 Barclay St., 


NEW YORK our apparatus and guarantee ourcustomers 
against loss by patent suits. Our guaran- 
166 Adams St., tee and instruments are both good. 
CHICAGO WESTERN TELEPHONE CONSTRUCTION CO. 
38 Court Square, 250-254 South Clinton St., Chicago. 
BOSTON Largest Manufacturers of Telephones 


exclusively in the United States. 


BROKEN EYEC LASSES - — 


never happen if you sus- 
pend them from one of 

hese holders that grips \W 
tbe vest pocket like grim 
death. Can be instantly } 
released. Hook turns on & 
aswivel. By mail 10 cents. 


Illus. booklet’. for the asking, 
Ais other novelties that use 


818 Wyandotte St., 
KANSAS CITY, MO. 


We will save you from ; 
10 to 50% on Typewri- 
ters of ail makes. 


Ge Send for Catalogue 


THE MODERN ICE YACHT.—BY GEO. 


W. Polk. A new and valuable paper, containing full, 
practical directions and specifications for the construc- 
tion of the fastest and best kinds of Ice Yachts of the 
latest, most approved forms. Illustrated with engrav- 
ings drawn to scale, showing the form, position, and 
arrangement of all the parts. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 624. Price 10 cents. 
To be had at this Office and of all newsdealers. 


the Improved Washburne 
Patent Fasteners. American 
Ring Co., Box P, Waterbury, Ct. 


DRILLING MACHINES of 
kinds and sizes, for 
oriiling wells for house, 
farm, City and Village 
Water Works, Facto- 


a SHORTHAND ries, Ice Plants, Brew: 
E . TYPEWRITER eries, Irrigation, Coal and 
& 38 superseding stenography. Mineral Prospecting, Oil and 
One stroke printsan Gas, etc. Latest and Best. 30 

D entire word in leg- years experience. WRITE US 
E ible English. No WHAT YOU WANT 
& study, no gnistakes, | Ge Mention this e: 

é= reat ee onnatt | LOOMIS & NYMAN, — Tiffin, Ohio. 
N Building, New York | 


se Inclose stamp. 


ACETYLENE APPARATUS 


' Acetylene number of the SCIENTIFIC AMERICAN SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. ‘ontained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid ty mail. For other numerous 
valuable articles on this subject we refer you to page 21 

* of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., 361 Broadway, New York. 


TYPEWRITERS 
HALF PRICE 


Wewill sell you any typewriter 
made for one half regular price, 
many forone quarter. Every ma- 
chine guaranteed i in perfect order. 
TYPEWRITERS SOLD, RENTED, EX- 
CHANGED. Sentanywhere with priv- 
ilege of examination. Send for II]- 


Mai e Lantern « Money 


buys more from us than from any other establishment 
—in reliable goods, we mean. The 
quality of our lines cannot be im- 
proved. The best materials and 
highest skill make them. 


We are the largest dealers in 
the world in Stereopticons, etc., 
and our reputation is behind every 
article we put out. Catalogue of all things stereoptic. 


RILEY BROTHERS, 


Bradford, Eng. 16 & 18 Beekman St., NEW YORK 
The Largest Stereopticon Outfitters in the World. 


BRANCHES—BosTon: 36 Bromfield St. CHICAGO: 69 
Washineton St. KANSAS CITY, Mo.: 515 East Mtb 
St. MINNEAPOLIS: 22 Washington Ave. So. 


ustrated catalogue 


National Tyeeilie Exchange, 
OUR GREAT POPULAR OFFER! 
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A Complete Electrical Library 


BY PROF, T. O;CONOR SLOANE. 


A VALUABLE AND INDISPENSABLE ADDITION TO ANY LIBRARY. 
Electricity Simp lified. This workis 


the simplest 
ever published on the iprale Shows how two 
plates of different metals immersed in acid can 
send a message around the globe; how a bundle 
of copper wire rotated bya steam engine can be 
the agent in lighting our homes and streets, etc. 
158 pages, illustrat PriG@ sascascasneses peed 


Arithmetic of Electricity. “fea® 


treatise on electrical calculations of all ane 
reduced to simple rules and illustrated by prac- 
tical problems with solutions, followed by an 
exhaustive series of tables. One of the most 
useful works published on electricity. 138 pages. 
illustrated. Price..............cceeseeee eee $1.00 


Electric Toy Making, Banding 


‘214 La Salle 8t., 
Chicago. 
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ay 


5 Volumes 
for $5.00 


Buildin 

and Electric Motor Construction. A wor 

for amateurs and young folks. Shows how to 
make at home Electrical Toys, Motors, Bells. 
Magnets, Batteries, Dynamos, and electrical 
instruments in general. 140 pages, fully, illus- 
trated: (Price ccsissisiais wesees sieges 61384 $1.00 


How to Become a Successful 
Electrician Indicates how the student 


may become a self-taught 
electrical engineer without the great expend- 
iture of time and money incident to a college 
course. 189 pages, illustrated. Price..... $1.0 


The Standard Electrical Dic- 


An indispensable work to all inter- 
tionary. ested in electrical science. Suit- 
able alike for the student and professional. A 
practical handbook of reference containing 
definitions of about 5,000 distinct words, terms : ; 
and phrases. Definitions are terse and concise and include every term used in electrical science. An 
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entirely new edition brought up to date and greatly enlarged. Should be in the possession : 


of all who desire to keep abreast with the Progress of this branch of science. Complete, concise and con- 
venient. 682 pages, 398 illustrations. Price.. 00 


to readers of the SCIENTIFIC AMERICAN and 
S P ECI A f O F E R their friends. We sre able to furnish the above 

five volumes, handsomely bound, and inclosed 
in a neat folding box as shown in the illustration, at the Special Reduced Price of Five 
Dollars for the Complete Set. You save $2.00 by orderi 


or express, prepaid, to any address in North America. To 
free, in separate parcels, at the same price. 


(S These valuable books sold separately at the published prices, 


A $7.00 ELECTRICAL LIBRARY FOR $5.00. 


5 VOLUMES.——\—1300 PACES.————OVER 450 ILLUSTRATIONS. 


(& Send for special circular of the complete contents of all of these books. 
complete 116 page book catalogue sent free to any address. 


the complete set. Sent by mail 
oreign countries, by mail, post- 


Also for our 


% MUNN & CO,, Publishers, 36) Broadway, New York. 
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